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There is a recognised need to turn the abstract concept of resilience thinking into practical action for 
resource management. This is often difficult as resource management is complex and multifaceted. 
Nexus thinking attempts to address this by promoting a framework that integrates and coordinates 
resource management across many different but interlinked resource pillars and sectors. This 
research focuses on the local level implementation of the food, energy, water, land and biodiversity 
(FEWLB) nexus framework, and assesses farmers’ understanding and implementation of nexus 
thinking in relation to the support of the Bergrivier Municipality. Agriculturalists (farmers) have been 
described as significant custodians of natural resources, as they sit in a key position when it comes to 
implementing and practising sustainable development. There has been little research into the 
relationship between farmers and local municipalities, or into the role that local government can 
play in supporting holistic resource management through agriculture. While there are many 
different actors contributing towards resource management, this research focuses on the 
agricultural sector within the municipality. Qualitative research methods, including semi-structured 
interviews, participant observation and surveys, were used to undertake a case study of the 
agricultural sector within the Bergrivier Municipality.  In a context where local government struggles 
to find its role in supporting socio-ecological resilience, the FEWLB nexus framework offers an 
opportunity to implement effective planning and policies that could enable more efficient resource 
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Chapter 1: Introduction 
1.1 Calling for resource management 
Sustainability is defined as providing services for basic human needs in a way that can continue over 
time, resulting in less impact on the environment (Winkler et al. 2007). With this in mind, sustainable 
development has proven to be a complex concept as it deals with multiple stakeholders and a 
number of different temporal and spatial scales (Zeijl-rozema and Martens, 2008). Sustainability is 
governed by three main dimensions, namely, economic, social and environmental, therefore 
highlighting the need for a holistic approach to resource management. 
Balancing these three pillars of sustainability, and the complexity of resource management, has long 
been acknowledged, as indicated below in the quote from John Muir, a naturalist from the 19th 
century. He described the difficulty of trying to pick out anything by itself, as we find it to be part of 
a complex system, connected to everything else in the universe (Von Bormann and Gulati, 2014).  
“When one tugs at a single thing in nature, he finds it attached to the rest of the world.” –
John Muir (1914) 
An example of this interconnectedness is the relationship between the world’s food, energy, water, 
land and ecological systems. Energy is needed to treat and transport water and to grow and process 
food. Water is needed during energy generation and to support both ecological and agricultural 
systems, while land is required to grow food and accommodate alternative energy developments 
(Midgley, 2014). Resource management cannot be one dimensional, and there is a need to 
incorporate the complexity of many interlinked resources into one management framework if we 
are to achieve sustainability and ensure the natural wealth of the resource base is maintained. 
A holistic framework, known as nexus thinking, has evolved in an attempt to integrate and 
coordinate resource management across many different, but interlinked resource pillars and sectors 
(Hoff, 2011; Von Bormann and Gulati, 2014). Nexus thinking does not aim to undermine the 
resource management already in place, but rather looks to strengthen and support existing 
management through a holistic approach (Ringler et al. 2013). 
1.2 Background – Framing the nexus 
Nexus thinking has undergone many changes and it is adaptable to different areas (Giampietro et al, 
2013). The first nexus frameworks were centred on water resources, and branched off Integrated 
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Water Resource Management (IWRM) (Midgley, 2014). The application of nexus thinking was 
expanded by the Stockholm Environment Institute (SEI) to include food, energy and the 
environment, which were then connected to land and water resources (Midgley, 2014). 
Focusing on the Berg River catchment, the African Climate and Development Initiative (ACDI) - 
through research by Hoff (2011) and the SEI - recognised that land use change and the resulting loss 
of biodiversity needed representation within the resource management system. Subsequently food, 
energy, water, land and biodiversity (FEWLB) were identified as being strongly interconnected 
critical resources (Midgley, 2014). These fall within a natural resource base which is described as 
being the natural wealth of a country. The interconnection between these nexus resources has led 
to the development of the FEWLB nexus framework within the Berg River (Figure 1). This conceptual 
figure has been developed for use in the region to think about the nexus and this study will make 
use of it to assess the understanding and implementation of nexus thinking at the municipality scale. 
Within the Bergrivier Municipality, resources such as water are expected to become more limited 
due to growing demand and a changing climate (Methner, 2014). Many of these resources are being 
pushed to their capacity as a result of population growth, urbanisation, globalisation, economic 
development, politics and human-induced climate change (Midgley, 2014). This increasing pressure 
highlights the need to understand and deal with the interdependence and co-ordination between 
natural and human systems, and the need to develop a sustainable management system. 
The introduction of the nexus framework within the Bergrivier Municipality does not seek to 
undermine other mechanisms such as the IWRM, but aims to enhance this integration and make it 
stronger. The nexus achieves this by using an inclusive and holistic vision in order to allow for 
sustainable planning and management of the region’s resources. These five resources, of food, 
energy, water, land and biodiversity, are considered to be of equal importance and require equal 
attention to ensure holistic resource management. Applying the FEWLB nexus strives for greater 
coordination and integration in the management of resources. The FEWLB nexus will be used as a 
framework for this study as it enables a vision for integrated resource management, and contributes 
to system sustainability. 
1.3 A Farmer’s influential position 
Agriculturalists (farmers) are significant custodians of natural resources as they are very influential 
when it comes to implementing sustainable development (Brown et al., 2010; Källström and Ljung, 
2005). This is supported by Council for Science and Industrial Research (CSIR) report which 
recognised the sheer size and importance of the agricultural sector in South Africa with regard to the 
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land area that it uses, its use of resources such as water, its impact on the environment and its direct 
contribution to human well-being (Hancock, 2015). 
The agricultural sector is recognised as being a key role player in the development of a green 
economy, which needs to be in tune with the social, economic and environmental conditions in 
order to be sustainable (Hancock, 2015).Achieving sustainability is not easy, especially in the 
agricultural sector which is susceptible to multiple influences which impact on the capability of 
farmers and other land managers to adopt sustainable farming practices (Brown et al., 2010). 
Sustainable farming depends on the farmers’ skill and ingenuity as managers, on the resources they 
have access to and on the institutional and policy environment in which they operate (Brown et al., 
2010). The challenge faced by farmers is to build the productivity and profitability of their 
agricultural enterprises without depleting the natural resources, such as soils and water, on which 
they depend (Brown et al., 2010).  
The adoption of sustainable farming practices takes place against a backdrop of uncertainty in 
markets, climate and resource access, where farmers are constantly adapting to global 
change(Brown et al., 2010). The capacity of farmers to adopt sustainable farming practices and 
adapt to this global change will influence the success of the nexus framework(Brown et al., 2010). As 
stated by Källström and Ljung (2005), “If farmers are not satisfied with their situation or motivated 
to continue farming, many of today’s environmental goals will be impossible to achieve”(p. 376). 
This highlights the need for a supportive system that can incorporate the agricultural sector into 
sustainable resource management. 
1.4 Holistic resource management within a government structure 
The South African government is in charge of establishing long term policies and plans for the 
sustainable use of resources and for enabling the implementation of legislative frameworks that 
allow for social and environmental safety nets (Bach et al. 2012). Local governance systems are often 
the closest entities for planning and implementing management strategies which should consider 
the particular geographic and social context of the area (Pasquini et al. 2013). This is further 
acknowledged by Ziervogel and Parnell (2014), as they recognise that municipalities play an 
important role in multi-level governance because of their link to the local and national scale. There 
are opportunities in which municipalities are able to support farmers and enable better resource 
management. It is for this reason that this research is applying the FEWLB nexus at the local 
government scale for the Bergrivier Municipality. 
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The FEWLB nexus opens the door to significant opportunities in achieving the national goals, as 
there is strong evidence for the need to protect ecosystem services with the recognition of 
ecological infrastructure in the 19th Integrated Strategic Project (SIP 19), and to work towards a 
green economy. The importance of this ecological infrastructure has recently been recognised by the 
National Development Plan (NDP) for South Africa, which called for a 19th Strategic Integrated 
Project (SIP 19) for investment in ecological infrastructure for water security (Republic of South 
Africa, 2014). SIPs originally focused on the built environment, but in fact it is biodiversity and 
ecosystems that allow for the resources to be drawn on, and that gives development stability (J. 
Taylor, personal communication, January 2015). This shows the importance of ecological 
infrastructure for the development and progression of South Africa. If South Africa can look after its 
ecological infrastructure, then a sustainable future could be possible (J. Taylor, personal 
communication, January 2015). Although South Africa has extensive resource management in place, 
such as the National Water Resource Strategy (NWRS), there is a need to reach deeper, and realise 
the interconnectivity of many resources in a management scheme (Hoff, 2011).  
This need to generate better planning and implementation of supporting policy is also motivated by 
climate change. The National Climate Change Response Strategy supports both top down and 
bottom up approaches, which must both be adopted and informed by local government and their 
communities (Bergrivier Municipality, 2015). The 2015 Bergrivier Municipality IDP recognises that 
the municipality’s local economy is driven largely by agriculture, and recognises the potential impact 
that climate change may have on the agricultural sector in the region. This illustrates the 
municipality’s vested interest in collaborating with farmers for better resilience.  
Land managers’ inclusion in resource management is seen as fundamental, as they play a pivotal role 
in connecting policies to implementation on the ground, and it is essential that adequate support is 
available. Municipalities have been identified as being best placed to facilitate this support, and are 
therefore responsible for ensuring that, with growing pressures on natural resources, agricultural 
management is effective, efficient, inclusive and collaborative. 
1.5 Aim and objectives 
In light of the South African National Development Plan (NDP) and the 19th Strategic Integrated 
Project (SIP 19), the following research question and affiliated objectives are examined in order to 
better understand (from an agriculturalist perspective) the potential for the FEWLB framework to 




Aim:  To assess farmers’ understanding and implementation of nexus thinking in relation to resource 
management in the context of the Bergrivier Municipality. 
In order to achieve this aim the following objectives were established: 
1. To investigate how farmers engage with water, energy, food, land and biodiversity within 
the nexus framework in the Bergrivier Municipality.  
2. To investigate farmers’ understanding of how resources are governed in the Bergrivier 
Municipality 
3. To identify the barriers farmers face in accessing support for resource management from the 
Bergrivier municipality  
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Chapter 2: Literature review 
This literature review is comprised of seven sections which look at resilience thinking; applying 
resilience thinking; the nexus contribution to sustainability and resilience; the role of local 
governance in supporting resource management; the municipal mandate; governance of the nexus 
scale; and building resilience at the local level. Through this literature review, this study hopes to 
ground the farmers’ understanding and implementation of nexus thinking in relation to the support 
of the Bergrivier Municipality in the literature surrounding resilience thinking. 
2.1 Resilience thinking 
There are growing concerns about the sustainability of the current global socio-ecological system, 
given the increasing pressure of a growing population and climate change (Biggs and Schoon, 2014). 
This creates substantial uncertainties that have given rise to a variety of new perspectives, such as 
the resilience approach, which falls within the broad category of sustainability science (Biggs and 
Schoon, 2014; Folke et al. 2010; Funtowicz and Ravetz, 1999). The Stockholm Resilience Centre has 
completed numerous studies related to social-ecological system resilience, and the definition they 
give is: “A coupled system of humans and nature that constitutes a complex adaptive system with 
ecological and social components that interact dynamically through various feedbacks” (Simonsen, 
et al. 2013). The resilience approach recognises that humans are no longer seen as the external 
drivers, but are deeply integrated within complex interactions among actors, institutions and 
ecosystems across multiple scales (Biggs and Schoon, 2014; De Villiers et al. 2014; Ostrom, 2009; 
Simonsen, 2013; Walker and Salt, 2012).Because human society is dependent on the environment 
for a variety of ecological services, the resilience approach is directed at the management of social-
ecological systems (Biggs and Schoon, 2014). As found by Folke et al. (2010), the resilience approach 
focuses particularly on the capacity to deal with change, and may seek to fundamentally transform 
social-ecological systems in a proactive way (Biggs and Schoon, 2014; Folke et al., 2010).  
Resilience thinking offers a shift away from negative perceptions of change. This is highlighted by 
Holling (2001), who offers a way of identifying the points at which a system is capable of accepting 
change. In this view, change is an inherent characteristic of social-ecological systems and it should 
not be seen as something negative that has to be avoided (Biggs and Schoon, 2014; Holling, 2001). 
These changes offer opportunities for renewal and improvement. Hagmann (2002) recognised that 
sustainability involves change, and we have to enable flexibility across a diverse range of sectors in 
order to achieve this. Resilience thinking has emerged as one conceptual framework through which 
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to understand change and multiple cross-scale interactions in social-ecological systems (Plummer 
and Armitage, 2007). 
Research into social-ecological resilience has seen rapid growth in the last two decades (Berkes and 
Folke 2000; Berkes et al. 2002; Bodin et al. 2011; Boydand Folke 2011; Walker and Salt 2012; 
Norberg and Cumming 2013; Galaz 2014; Biggs and Schoon 2014). This literature has focused on 
developing a greater understanding of social-ecological systems; although in the past it leaned more 
towards ecological systems than social ones (Biggs and Schoon, 2014). This fast growth in the field of 
social-ecological resilience has sought to provide practical guidance to decision makers and 
practitioners, where there is clearly still a gap between resilience theory and action. Although there 
is a lot of literature on the topic, there are still limited practical solutions for increasing resilience. 
This is as a result of a heavy reliance on theories and little practical research (Biggs and Schoon, 
2014). One reason for this is the diversity of the factors involved, as social-ecological systems cover 
an immense area of potential research. The integration of the social with the ecological introduces 
complexities of its own, as humans have been described by Ritchey (2013) as “the most complex 
adaptive systems that we know of”. This means that anything that interacts within the social sphere 
will become complex, giving rise to issues that we can regard as ‘wicked problems’. Wicked 
problems are ill-defined and ambiguous, and are associated with moral, political and professional 
questions (Ritchey, 2013). 
2.2 Applying resilience thinking 
Applying resilience thinking in an effective manner has been a challenge, due to the complexity of 
the concept, as well as the difficulty in putting it into practice (Schwarz et al. 2011; de Villiers et al. 
2014).  Creating resilience relies on an adaptive capacity to enable fluent and constant change. 
Holistic management is an example of how capacity building and resilience thinking can be used as 
tools to allow social-ecological infrastructure to reach its full potential in a sustainable manner. This 
is opposed to traditional management concepts, also known as command and control approaches, 
which have been criticised for increasing social-ecological systems’ vulnerability to shocks and 
stresses (Gunderson, 2000; Berkeset al. 2002; Walker and Salt, 2012). These traditional management 
techniques, also called single state management, have been said to exacerbate degradation by 
impacting on the elasticity of social-ecological systems (de Villiers et al., 2014; Gunderson, 2000).  
De Villiers (2014) gives holistic management as an example for generating action from theory. 
Holistic management is a decision making framework which emphasises the integrated nature of 
social-ecological systems, and establishes key principles that seek to build resilience (de Villiers et al., 
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2014; Savory, 1999). Past holistic management research has been limited, but there has been a 
recent surge of interest with regards to controversial grazing principles put forward by Allan Savory 
and the Savory Institute (Holechek et al., 2000; O’Connor et al. 2010). Briske et al. (2014) recognise 
the lack of research on holistic management beyond grazing principles, and emphasise the need for 
more research.  
The application of resilience thinking has been broadened, for example by Climate Smart Agriculture 
(CSA), where researchers recognise the significant transformation that agriculture must undergo in 
order to meet the related challenges of achieving food security and responding to climate change 
(FAO, 2010). Climate Smart Agriculture is situated in holistic management, as it involves managing 
and combining variables such as soil and nutrient management, water harvesting and use, pest and 
disease control, improving ecosystem management and biodiversity, and the preservation of genetic 
resources. Conservation agriculture is also a form of climate smart production, and is a term used to 
include farming practices such as: minimal mechanical soil disturbance, maintenance of mulch and 
rotations of crops. Integrated Pest Management (IPM) is a school of thought that has been used to 
contribute to Climate Smart Agriculture and to the application of resilience thinking. IPM is based on 
a natural farming process, where natural predators are used to reduce pests, organic matter levels 
are managed to retain nutrients, and the farm system is designed to reduce waste (Risser, 2014). 
Through this, it is clear that holistic management has not been limited, and can be found in new 
areas of application. Holistic management is a core foundation for nexus thinking, contributing to a 
range of management techniques. As stipulated by Risser (2014), a key factor determining these 
management techniques is the current economic situation, which allows for two options. The first 
management option would be for farmers to become more intensive, with large-scale agricultural 
systems where natural processes are minimized. The second is to use more gentle approaches, such 
as those involving IPM, and to retain many natural control processes. The more intensive approach 
has been favoured in light of feeding our growing population, but it involves undoing the natural 
stability of the environment. 
2.3 The nexus contribution to sustainability and resilience 
Nexus thinking has emerged in the last five years out of a need to combine all scales of management 
across multiple resources, and thus it embraces holistic management (Ringler et al. 2013). Nexus 
thinking requires a shift away from single channel forms of thinking, as the nexus is about 
relationships across resources. Much of the literature calls for cooperative governance, unique 
partnerships and new forms of dialogue for effective management of resources (Von Bormann and 
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Gulati, 2014; International Conference: Sustainability in the water-energy-food nexus, 2014; Hoff, 
2011; Granit et al., 2012; Lawford et al., 2013). However, there is seemingly limited literature 
addressing the local level management of resources. Furthermore, the literature that does exist, 
focuses more on the top-down approach, rather than bottom-up. 
The nexus approach calls for governance which is reliant on an integrated approach to policy, 
planning, management and development, as well as institutional capacity (Von Bormann and Gulati, 
2014). The linkage between policy and science communities has been known to be difficult, as 
policies  may  hinder the development of solutions for global environmental change (Van Kerkhoff, 
2014). As an alternative, a range of diverse knowledge needs to be brought together to address 
complex sustainability challenges, including contributions from local stakeholders (Van Kerkhoff, 
2014). As Holgate (2007) argues, this will ensure that the required material and intellectual 
resources are available to deal with the problem. 
2.4 Role of local governance in supporting resource management 
In South Africa the national government departments exercising functions that involve the 
management of the environment are: the Department of Environmental Affairs and Tourism, the 
Department of Water Affairs and Forestry, the Department of Minerals and Energy, the Department 
of Land Affairs, the Department of Health and the Department of Labour. Water resource planning is 
an example of a national competence, and municipalities are tasked only with service delivery and 
infrastructural issues. The Water User Associations are the critical local forums for participation by 
agriculture. Similarly, agriculture and environment are joint national and provincial competences, 
but with a recent growing trend towards the devolution of some responsibilities to the local level – 
for example through the Western Cape Land Use Planning Act 2014. An examination of the 
municipal planning documents (Integrated Development Plan (IDP), Strategic Development 
Framework (SDF) and Local Economic Development (LED) is useful for assessing the level of planning 
and action (and where the mandates/priorities lie) with respect to the Agricultural, forestry and 
fishing sector.  
The Bergrivier Municipality IDP recognises that agriculture, forestry and fisheries were the 
municipality’s biggest employment sector until 2009, when wholesales and trade and catering and 
accommodation took over. Both the IDP and SDF recognise the large number of jobs lost (11277) in 
agriculture, forestry and fisheries. Yet the LED recognises the large responsibility of agriculture for 
supplying secondary employment opportunities, such as packing, bottling and processing jobs. The 
IDP, SDP and the LED all identify the importance of agriculture as an economic driver within the 
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Bergrivier Municipality’s economy. It was recognised that the Bergrivier Municipality should focus on 
ways in which to support this sector (Bergrivier Municipality, 2014b). 
2.5 The municipal mandate 
The environment is both a national and provincial competency in terms of Part A of Schedule 4 of 
the Constitution. Section 23 of the Municipal Systems Act (2000) requires that municipalities work 
together with other organs of state to contribute to the protection of the environment. The Bill of 
rights (Section 24) states that: 
“Everyone has the right- 
a) To an environment that is not harmful to their health or well-being; and, 
b) To have the environment protected, for the benefit of present and future generations 
through reasonable legislative and other measures that; 
i. Prevent pollution and ecological degradation 
ii. Promote conservation 
iii. Secure ecologically sustainable development and use of natural resources while 
c) Promoting justifiable economic and social development.” 
One of the key roles of government in driving social-ecological resilience is establishing long term 
policies and plans for the sustainable use of resources. Through this, the government lays the 
foundation for the implementation of legislative frameworks that allow for development of social 
and environmental safeguards with which to protect long term sustainability (Bach et al., 2012). 
Resource management has been dependant on the Conservation of Agriculture resource Act no. 43 
of 1983 (CARA) (Hancock, 2015). CARA has enabled the foundation for other legislation such as the 
Western Cape Land Use Planning Act 3 of 2014, the National Environmental Management Act 
(NEMA), the Environmental Impact Assessment (EIA) Legislation and regulations as well as the 
National Water Act and the National Water Resource Strategy (NWRS). Resource management at the 
local level has relied on the local government’s initiative through plans and policies. The South 
African Constitution and government policy give local government the mandate to provide services 
and infrastructure that are necessary to meet the basic needs of poor communities and to connect 
community-led development to national development objectives (Department for Cooperative 
Governance and Traditional Affairs, 2009). Local governments  also carry the responsibility of 
planning and implementing adaptation strategies in the face of a changing climate (Pasquini and 
Shearing, 2014). Pasquini et al. (2013) recognise how local governance systems are often the most 
appropriate entities for planning and implementing adaptation strategies. Ziervogel and Parnell 
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(2014) found that many municipalities do not see adaptation to climate change as a local 
government mandate, as there is no budget allocated for this. But rather municipality works in 
partnership with various organs of state and private institutions to ensure that it gives effect to its 
environmental obligations.  
With regard to climate change, the South African government has acknowledged the evidence that 
climate change is a reality, and it supports a coordinated response by all spheres of the government, 
the private sector and the broader public. The National Climate Change Response Strategy includes 
not only a top-down approach, but also a bottom-up approach that is informed by local government 
and their communities (Bergrivier Municipality, 2015). As the Bergrivier Municipality’s local economy 
is driven by agriculture, and by a concern about the impact of climate change on farming, the 
municipality has an vested interest in collaborating with farmers for better resilience. Ziervogel and 
Parnell (2014) recognise municipalities as playing an important role in the micro scale as well as in 
multi-level governance. This is as a result of the municipalise link to the local and national scale 
working with, for example the Department of Agriculture to achieve the goals of the IDP, LED and 
SDF. The Land Tax of 1998 gave Local Government a new revenue source that could enhance 
accountability and good governance at the local level, and allows for revenue transfer from central 
government to the municipality allowing for greater independence at the local level (KATZ 
Commission, 1998). 
2.6 Governance of the nexus scale 
Within a holistic nexus approach to social-ecological systems there are different perspectives on 
governance. Conservation biology encourages the management of landscapes at a large scale, while, 
in contrast to this, sociological approaches to conservation emphasise the importance of ownership, 
collaboration and stewardship at scales relevant to the individual or local community (Wyborn and 
Bixler, 2013). The appropriate scale for governance is not self-evident, but is rather socially and 
politically constructed (Brenner, 2001; Bulkeley, 2005). This introduces the debate of whether to 
apply the nexus framework to the catchment ecological scale, or to the municipal social scale.  
There is a tension between these scales of operation, and the success of large scale conservation 
often depends on the individual actions at a smaller scale (Saunders and Briggs, 2002; Wyborn and 
Bixler, 2013). As stipulated by Berkes (2004), cross-scale conservation has to be planned bottom-up 
rather than top-down, because it makes sense to start solutions at the lowest organisational level 
possible (Berkes, 2004; Ostrom, 1990). This calls for a governance system which acknowledges both 
the small and large scales, and that works as an integrating mechanism. The role of municipalities is 
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vital here, as they have the means to access the lower levels of governance as well as higher 
government tiers. In the past, the role of the government, in terms of who should undertake what 
activities and at what level, has been contested (Wyborn and Bixler, 2013). Hoff (2011) 
acknowledges the lack of strong regional institutions for integrated management and governance 
across the nexus. A major finding for Lawford et al. (2013) was that issues experienced by the nexus 
can be strongly influenced by difficulties in governance. Through collaboration between relevant 
authorities and stakeholders, combining solutions for more efficient resource (Bach et al., 2012).  
2.7 Building resilience at the local level 
Understanding the relationship between municipality and farmers is essential in order to critically 
examine the governance of social-ecological resilience. Strong governance of socio-ecological 
systems is essential for effective resource management and for building resilience (Faysseet al. 
2013). Folke et al. (2005) suggest that social-ecological governance has in the past focused only on 
single issues or resources, and that there is now a need to expand this vision in order to enable 
integrative resource management, or nexus thinking. 
Weak governance occurs when there are weak interactions between the actors who use natural 
resources, and the actors in charge of managing these resources (Faysse et al., 2013). These weak 
relations lead to insufficient management of natural resources and often stem from one or more of 
the following characteristics of the social-ecological system: 1) the actors’ limited capacity to interact 
with others; 2) the actors’ limited interest in being involved in the management of the social-
ecological system, and limited trust between the actors concerned; and, 3) difficult and costly 
implementation of direct control of natural resource use (Faysse et al., 2013). 
There is little guidance on how to improve weak municipal governance of social-ecological systems. 
Faysse et al. (2013) propose that this can be achieved through social learning. They define social 
learning as a process of communicative action, whereby multiple actors collectively learn about and 
develop an understanding of one another’s interests, concerns and preferences through dialogue 
and deliberation. This can decrease participants’ negative assumptions and increase understanding 
of the issues involved (Muro and Jeffrey, 2012). Social learning can build trust among stakeholders, 
as well as improve natural resource management. 
2.8 Conclusion 
The above literature shows that it is very difficult to convert resilience thinking into practical action. 
Recent research in the nexus field suggests that nexus thinking can help to provide a focus for 
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holistic management. However, as the review has shown, there is limited evidence of cooperation 
and collaboration between municipalities and the agricultural sector, in spite of their mutual 
dependence – as recognised in the IDPs, SDFs and LEDs.  There is a gap in the literature as to how 
municipalities are supporting agriculture, particularly in South Africa. In addition, there is limited 
focus on how municipalities are supporting policy and practice around nexus thinking. This research 
aims to speak to this gap, and explores the question of what is the role of municipalities in 




Chapter 3: Methodology  
Chapter three outlines the methodology used to assess farmers’ understanding and implementation 
of nexus thinking in relation to the support they receive from the Bergrivier Municipality. The 
chapter begins with a description of the study site i.e. the Bergrivier Municipality, the geography of 
the area and the type of farming which occurs in the region. The research approach, research design 
and data collection methods are then discussed. This chapter concludes by looking at the methods 
of data analysis as well as limitations and biases. 
3.1 Study site 
3.2.1. Bergrivier Municipality 
The Bergrivier Municipality is a Category B (local, non-metropolitan) municipality situated in the 
West Coast District of the Western Cape Province (Haiden, 2014). The municipality covers an area of 
4407 square kilometres, with a population of 56,000 people. It has a high poverty level of  33% 
which impacts on the well-being of the community and the sustainability of the Municipality 
(Bergrivier Municipality, 2014a). This poverty line is established through 11 poverty criteria such as 
access to education, health, sports and recreation, local economic development, safety, financial and 
government services, communication, transport, basic services and housing. While the agriculture, 
forestry and fishing sector has always been regarded as the Municipality’s dominant employment 
sector, this changed in 2009 when the wholesale and retail trade, catering and accommodation 
sector became the largest employer (Bergrivier Municipality, 2014b). Between 2000 and 2011, a 
total of 11,277 jobs were lost in the agriculture, forestry and fishing sector, which now only employs 
2,624 people. Agriculture nevertheless remains an important driver of the Bergrivier economy, and 
in the Bergrivier Municipality Annual Report (2015) they highlight the need to continue supporting 
the agricultural sector.   
3.2.2. Geography 
The Bergrivier municipality falls within the Berg River and Olifants River catchments. Much of the 
southern border of the municipality follows the Berg River, and to the north it stretches as far as the 
Olifants River Mountains.  The geography of the Bergrivier Municipality is made up of the eastern 
mountains, the central mountain (Piketberg) with its unique “Inselberg” bioclimatic features with 
water resources, the dry eastern plain and the western coastal plain (Sandveld). These variations, 
the diversity of soils, and the altitudinal and rainfall gradients in the region, support strong 
biodiversity (Haiden, 2014). There is a wide variety of mammal, bird and invertebrate life, and there 
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are 21 different vegetation types concentrated around the mountains (Haiden, 2014). The Bergrivier 
municipality is situated at the transition zone between two ecologically highly significant biomes, the 
Fynbos and Succulent Karoo biomes (Archer et al., 2009). Furthermore, the Verlorenvlei Ramsar 
wetland is an important site for biodiversity and is a wetland system of international significance. 
Figure 2 shows the annual rainfall for the Bergrivier region taken from 2000-2012. As can be seen, 
the region is semi-arid with a Mediterranean climate, which receives its rainfall in the winter 
months. The summers are known to be hot and dry, which places stress on the water resources 
available to the farmers and the town (ICLEI, 2010). The annual average recharge of ground water 
has been estimated as 233 Mm³/annum, based on the Groundwater Recharge Assessment of the 
Department of Water Affairs and Forestry (DWAF) (Archer et al., 2009). Future climate predictions 
suggest a shorter rainfall period in winter, with an increase in the average temperature (ICLEI, 2010). 
This is likely to result in a higher level of water stress in an already water-scarce region. 
 
 
Figure 2: Average annual rainfall for Bergrivier (World Weather, 2012) 
3.2.3. Agriculture 
Extensive (dryland) farming takes place on the western coastal plains as well as the inland eastern 
plains where there is wheat and canola cultivation. Extensive agriculture involves small amounts of 
labour and capital in relation to the area being farmed. The crop yield depends on the natural 
fertility of the land and the availability of water. Extensive agriculture produces a lower yield per unit 
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of land compared to intensive agriculture, and its commercial viability requires large quantities of 
land. This is in contrast with the intensive (irrigated) fruit, flower and vegetable farming on the 
mountain slopes in the Bergrivier Municipality. Intensive agriculture employs large amounts of 
labour and capital. It requires the application of fertilizers, insecticides, fungicides and herbicides, as 
well as mechanised planting, cultivation and harvesting. The optimal use of these materials and 
machines produce significantly greater crop yields per unit of land than extensive agriculture, and 
therefore requires smaller land units.  
Due to the significantly low rainfall and nutrient-poor soils in the area, commercial scale intensive 
agriculture requires high volumes of ground water abstraction and the application of fertilizers 















Figure 3 shows the geographical location and extent of the Municipality, and also indicates the 
distribution of the interviews that were carried out for this study. Through this distribution, it is clear 
to see the different categories of farmers who were interviewed. Interviewees included a selection 
of the wheat farmers, the farmers on top of Piket-bo-berg, the small-scale farmers, farmers in 
Moutonshoek valley and then the people in authoritative positions such as Municipality, 
Department of Agriculture and Cape Nature. 
3.3 Research Approach 
In order to allow for the views, experiences and opinions of the interviewees to be explored, the 
study made use of a qualitative research approach as the context requires interpretation rather than 
quantification (Creswell, 2003; Kohlbacher, 2006). This allowed for open and flexible answers, and 
enabled complexity to be captured, as well as the examination of unexpected issues and aspects 
(Wyborn and Bixler, 2013). Qualitative research does not claim to gain a representative sample or 
generalized results pertaining to a broader population. Instead, in-depth interviews provide valuable 
insight into the perceptions and interpretations of selected individuals (Wyborn and Bixler, 2013). 
3.4 Research Design 
3.4.1. Case study approach 
This project followed a single case study design in order to assess the farmers’ understanding and 
implementation of nexus thinking in relation to the support of the Bergrivier Municipality. Case 
studies allow for in-depth analyses within a real life context which enable the complexity 
surrounding the context to be captured (Creswell, 2003; Kohlbacher, 2006; Yin, 2013). The 
advantage of using a single case study is that it allows a thorough and detailed enquiry into the 
observed phenomenon (Yin, 2013). The single case study makes possible a rich and in-depth 
assessment, which then contributes towards a holistic account of patterns and interactions between 
the identified actors. This provides context-specific knowledge which helps to improve the 
understanding of complex relationships and is therefore an appropriate method for depth analysis. 
The single case study approach gave insight into the wider context of the farmers’ understanding 
and implementation of the nexus, even though they were not aware of the concept of nexus 
thinking. 
Yin (2013) acknowledges the need to select a representative case study that can either 
communicate, or challenge existing theories, and that allows for a comparison with other case 
studies. The relevance of farmers’ understanding and implementation of nexus thinking in the 
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relation to the support of the Bergrivier Municipality is not unique, but represents a question that is 
applicable to agricultural communities in municipalities throughout South Africa, and across the 
world. This gives the study an opportunity to be repeated elsewhere and to allow for comparative 
analysis. 
There are two main challenges when dealing with a case study: firstly, it is difficult for the researcher 
to remain objective as the case requires intensive engagement; and secondly, the amount of data 
and information received is often overwhelming, which means that careful attention needs to be 
given to the research objective throughout the study. With regard to the first challenge, it must be 
recognised that scientific inquiry is never completely neutral. Therefore it was essential to be aware 
of this and remain transparent and impartial as far as possible (Methner, 2014). 
3.4.2. Motivation for the Semi-structured interview  
Semi-structured interviews are useful to explore complexity and allow for in-depth understanding of 
a situation through a conversation (Creswell, 2003). Although the conversation is directed by the 
interviewer, there is room for the interviewee to talk more freely (Creswell, 2003). Semi-structured 
interviews were used in this research to explore the opinions, views and experiences of people in the 
agricultural sector within the Bergrivier Municipality. This is similar to the methods used by De 
Villiers et al. (2014) and Midgley (2014). These semi-structured interviews were supplemented by 
contributions from farmers made in the 6 forum meetings attended highlighted in section 3.4. After 
the first phase of analysing the data, a follow up survey was created to validate the results and 
findings. The follow up survey targeted past participants as well as the farmers attending the forums. 
Initially the interviews were intended to be more structured, but due to the variety of knowledge 
around the farmers’ implementation of an integrated approach to resource use and management, 
the interviews became semi-structured with the original questions forming a guideline. The 
interview was made up of four sections. The first section dealt with the farmers’ current 
understanding of nexus thinking and relates largely to the first research objective. These were 
introductory questions, providing a general overview as well as probed deeper into the farmers 
understanding of nexus thinking in order to explore how the nexus resources interact and affect the 
farmer. This was important in order to gain an understanding of the resources in the area and the 
challenges that the different farmers are facing. Section 2 of the interview entailed establishing a 
baseline of information indicating the current thinking and practice of farmers in relation to the 
resource management actor network. Section 3 dealt with the relationship that the farmers have 
with the municipality regarding resources, and to establish a base understanding of the current 
nature of these relationships. This section was particularly concerned to assess whether there is 
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space and opportunity for the municipality to be involved in nexus resource management. Many of 
these questions explored the barriers that the farmers are facing in terms of resource management 
within the Bergrivier Municipality, whether these are internal or external challenges. Section 4 dealt 
with current and emerging pressures that farmers face and how they engage with external drivers. 
This section gave insight into the farmers’ uncertainties about the future, and allowed for an 
examination of aspects of resource management that the municipality could support. Please refer to 
section 9.2 for greater detail of the particular questions used in the semi-structured interview. It 
must be reiterated that farmers had limited knowledge of nexus thinking before the interview, and 
often confused nexus with the company Nexus dealing in fertilizers.  
It was important to keep the questions simple, as it was found that in the pilot study, the farmers 
kept their answers short if the questions were too complicated. This affected the flow of the 
interview and the more relaxed semi-structure was adopted with simpler questions.  
It must be emphasised that this research does not seek to criticise the municipality, but rather to 
establish a foundation for building support for nexus thinking, where the municipality could be one 




3.5 Data Collection 
A total of six forums were attended throughout the research process. These forums provided an 
introduction to the farming context within the municipality as well as a means of meeting many 
relevant stakeholders. 
Date Forum attended Location Reason for attendance 
September 2014 Integrated Development 





Introduction to the 
Bergrivier Municipality 
and IDP  
November 2014 The Verlorenvlei Estuary 
Management Forum  
 
Vensterklip Introduction to key 
stakeholders in the 
region and supplement 
semi-structured 
interviews 
November 2014 Sandveld 
Bewaringskomitee 
Vergadering 
Goudkop Introduction to key 
stakeholders in the 
region and supplement 
semi-structured 
interviews 
November 2014 Berg Estuary Management 
Forum 
Velddrif Introduction to key 
stakeholders in the 
region and supplement 
semi-structured 
interviews 
February 2015 Sandveld 
Bewaringskomitee 
Vergadering 
Groudkop Follow up Survey 
February 2015 Berg Estuary Management 
Forum 
Velddrif Follow up survey 
Table 1: Forums attended in the Bergrivier Municipality 
These forums made it possible to generate group feedback on particular issues. They allowed for 
networking and identifying significant people to interview within the community. These forums 
provided an introduction to the interviews which were conducted from November through to 
December 2014.  
The interview process started on 17 November 2014, with four pilot interviews. The first responses 
from the farmers were short and to the point. Interview questions were then changed to allow for a 
collaborative dialogue which encouraged a conversational approach rather than a rigid interview 
approach. The interview questions were structured with the Berg River nexus framework in mind. 
Possible interviewees were contacted either through e-mail or a phone call, requesting an interview. 
The interviews were conducted in person on a particular farm, or at a convenient location within the 
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Bergrivier Municipality. The purpose of the study was explained at the start of each interview and 
permission was sought for the interview to be recorded.  
In total, 25 interviews were carried out. Each interview lasted from between 30 minutes and two 
hours. The semi-structured interviews allowed for interviewees to voice their most pressing 
problems, and through the interviews these issues were discussed further. The semi-structured 
interviews led to many focused discussions, and granted the interviewee the freedom to talk around 
the themes. This enabled a discussion which gave interviewees a sense of importance. The semi-
structured interviews led to in-depth discussions around many aspects related to resource 
management that involved the municipality. 
Follow up survey 
A follow-up survey was undertaken in February 2015, and the preliminary results from the 
interviews were reviewed and presented as 14 statements (e.g.“significant engagement from the 
Bergrivier Municipality stops at the urban edge”). The participants were asked whether they agreed 
with each statement, and to give a comment if necessary. This provided triangulation to see how the 
interpretation of the interviews aligned with a group of respondents. The survey was carried out 
over two days in the Bergrivier Municipality, where the Sandveld Bewaringskomitee Vergadering and 
Berg River Estuary Forum were attended in February 2015.  
3.5.1. Participants categorization 
The participant target group was the farming community within the Bergrivier Municipality. This 
included large and small-scale farmers, as well as commercial and local market farmers, as well as a 
range of intensive and extensive farmers. Five groups of interviewees were established (see Figure 
3), namely: 1) the Swartland farmers who were mainly wheat farmers around Piketberg. They are 
large scale, extensive agriculture, targeting a commercial market; 2) The Piket-bo-berg, English 
speaking farmers who farmed mainly citrus and flowers, these farmers are large scale intensive 
agriculture, supplying the commercial market; 3) the Moutonshoek Valley farmers who farm 
potatoes, table grapes, citrus and wheat on a large-scale, as well as stud horses. They are a mix 
between intensive and extensive agriculture but all supplying the commercial market on a large 
scale; and 4) the small-scale farmers were the last group which was small scale and looked to supply 
the local market and home supply. The last group that was interviewed were 5) people in positions 
of authority who were either involved in the municipality or forums. This last group of interviews 
was supplemented by work already conducted in the Bergriver Municipality on the mapping of the 
governance landscape related to ecosystem-based adaptation by Haiden (2014).  
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3.5.2. Participant profiles 
The aim of this section is to provide a profile of the typical person that was interviewed. The 
following information does not include statistical demographics, but rather aims to provide the 
reader with some insight into the members of the agricultural community in the Bergrivier 
Municipality. 
The age of the participants was generally above 50 years. There were only four younger interviewees 
and they were farm managers rather than farm owners. Out of 25 interviews with farmers, there 
was only one woman interviewed who represented her own farming initiative. Other women who 
were interviewed were the wives of participating farmers. This correlates with the findings of 
Källstrom and Ljung (2005) of the farmers in Sweden, where the average age of today’s farmers was 
relatively high, with the vast majority of those working on the farms being men. The Bergrivier 
Municipality is known to be a predominantly Afrikaans speaking area, and as such the majority of 
the people’s home language is Afrikaans. The Piket-bo-berg Mountain is known to be the English 
speaking area in the region. Although the greater area was Afrikaans dominated, the people were 
very willing and accommodating to speak English, or a mixture of the two languages.  
Many of the farmers boasted 10 or more years on the farm, and this allowed for a healthy 
perspective for resource management. Small-scale farmers tended to have the shortest time spent 
on the farm, generally not over 10 years. In terms of the size of the farm, the Moutonshoek Valley 
farmers, as well as wheat farmers, had access to the largest areas of land. This often included a 
number of large farms (>650 ha) in the areas of more extensive agricultural practices. Piket-bo-berg 
had surprisingly smaller farms, as farm size was limited by the mountain, as well as citrus and 
flowers being a more intensive crop. The small-scale farmers did not utilise land larger than 10 ha. 
Many of the people interviewed on farms were farm owners, except for the small-scale farmers, 
who were either leasing the land or managing it. Everyone interviewed, with the exception of an 
elderly couple, had a tertiary education up to a university degree. 
See Appendix 9.1 for the participant profile summary. 
3.6 Data Analysis 
Each interview was recorded using audio recordings, photographs and field notes. An analysis was 
conducted after the completion of 25 interviews in November and December 2014. The recorded 
interviews were transcribed (and translated where necessary) during December 2014. After 
transcribing the interviews, the data was analysed with the help of Nvivo 10. Nvivo is a platform for 
analysing unstructured data and can help to identify recurring themes and create visual maps of the 
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data. With a large amount of data, it was essential to sort through it and address the recurring 
themes. It is difficult to cut down on the amount of information, and to determine what to include 
and exclude, but Nvivo helped tackle some of these challenges. Through analysing the data, it was 
clear that there were a lot of questions asked, and a lot of data captured. This meant focusing on the 
more relevant information on the farmer/municipal relationship. Throughout this process, the 
literature was applied to the emerging themes, which were then confirmed and challenged by the 
follow-up survey in February 2015.  
Through the study the objectives may address different parts of the nexus framework (figure 1). In 
order to investigate how farmers engage the nexus resources only the system section of the 
framework will be applied. The development goals and external drivers will be referred to when 
identifying the current barriers to municipal support and identifying the external drivers for nexus 
thinking at the local level. 
3.6.1 Farmers engagement with nexus framework 
The connectivity between nexus resources was explored through the farmers perception allowing an 
insight into their understanding and implementation of the nexus framework. Farmers are not 
knowingly aware of nexus, and the research data was assessed based on this. Addressing the 
connectivity was achieved through the first section of the semi structured interview allowing the 
farmers to highlight individual connections between each resource. These connections were then 
used to draw resource flow and connectivity between each of the resources. 
To understand the farmers engagement with the nexus resources, Nvivo was used to identify which 
resources were focused on by which farmer. This made possible an assessment of which resources 
are at the centre of their thinking, and how broadly they are thinking within the system of the nexus 
framework.  
3.6.2 Farmers’ understanding of how resources are governed  
A Sociogram was used to depict the connected network of actors involved in resource management 
from the farmers’ perspective. Sociograms (analytical diagrams depicting patterns of social relations) 
are used to show connectedness or isolation amongst actors (Scott, 2012). They are able to depict 
the strength of collaboration within networks. This study has made use of a basic sociogram which 
illustrates interaction between actors perceived by the farmers and perceptions gathered through 
forums. This study makes use of a qualitative approach due to the small sample of farmers and 
people in authoritative positions interviewed. Farmers were asked questions related to the influence 
and interdependencies of departments and organisations, and where the responsibility for resource 
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management lies. The attendance registers for each forum were also used to establish connections 
between actors.  
3.6.3 Barriers farmers face in accessing support for resource management  
The third research objective required an examination of the barriers to municipal engagement in the 
nexus framework. Through analysing the data, themes started recurring and the follow-up survey 
provided a means to verify the emerging themes and give validity to the results. The surveys were 
captured in an Excel spreadsheet and a graph was generated to show the degree of concurrence of 
the opinions amongst the farmers. The findings of the follow up survey were graphed according to 
the barriers for the municipality, the barriers for the farmer and the external drivers. To better 
understand the graphs a rating system was used where 3 is allocated to strongly agreed, 2 allocated 
to agree, and 1 is for disagree and is subtracted from the total sum of strongly agree and agree. 
These results were applied to Faysse et al.’s (2013) three characteristics for weak governance of the 
socio-ecological system which provided a framework in which to assess the current strength of the 
relationship between the municipality and the farmers. These characteristics are: 1) the actors’ 
limited capacity to interact with others; 2) the actors’ limited interest in being involved in the 
management of the social-ecological system, and limited trust between the actors concerned; and 3) 
difficult and costly implementation of direct control of natural resource use (Faysse et al., 2013). 
Characteristic 2 and 3 were each broken into an (a) and (b) to enable better understanding, and the 
results are displayed in a summary table with the relevant information under each characteristic. 
This section covered the first and second characteristic but the third was discussed under the 
external drivers. 
3.6.4 The external drivers of nexus thinking at the local level 
External drivers were initially identified through the semi-structured survey and validated through 
the follow up survey. These differ to the external drivers established by Midgley (2014) and focus on 
the farmers perceptions at the local scale.  The external drivers are viewed against the economic, 
social and environmental context, drawing on particular development goals in order to capture the 
holistic perspective. This section will examine how this influences the third characteristic for weak 
governance, namely, difficult and costly implementation of direct control of resource management 
(Faysse et al., 2013). 
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Chapter 4: Farmers engagement with nexus resources 
This section is made up of two parts; the first addresses an overview of nexus resources and the 
farmers’ engagement within the nexus system (as shown in Figure 4 and 5). The second part will 
focus on the interconnections between all the resources and draw out the importance of an 
integrated system and the need for holistic management. 
4.1 An overview of farmers’ engagement with nexus resources 
Based on farmers’ interview responses, the farmers gave insight into the connection between the 
nexus resources from their perspective. Figure 4 illustrates farmers’ understanding of the nexus 
system at their local scale. The direction of the arrow indicates the direction of the resource flow. It 
is important to note that nexus thinking was a new term for many of the farmers and often got 
confused with a fertilizer company called Nexus. Despite this confusion, farmers clearly identified 
the interconnectivity between the resources. It is evident in figure 4 that all the resources in the 
nexus framework are dependent on water. Energy and water share an interdependency as access to 
water stipulates how much energy is being used and the type of agriculture taken up as energy is 
necessary to pump water for irrigation for intensive agriculture. Food is an exception in terms of 
resource flow as all the resources in the nexus system flow towards it. This is as a result of food 
being an output from the farms, where the contribution of the other resources ensure good quality 
food produce to fetch the best price.  
It must be noted that in terms of the farmers’ understanding and implementation of nexus thinking 
in the context of the Bergrivier Municipality, they have always been dependent on natural resources. 

























Figure 4: Farmers’ understanding of interconnectivity and dependencies within the nexus system  
Figure 5 depicts the importance of the different resources for the different farmers. The arrows from 
each resource point to interviewees who showed a significant engagement with a particular 
resource as captured through the thematic analysis using Nvivo. The size of the circles captures how 
frequently the resource was mentioned. This is captured by showing the most-referred-to resource 
as being the largest, and the least-referred-to resource being the smallest.  
Some interviewees did not address some resources explicitly and focused primarily on other issues, 
such as labour or the economy of scale. Those interviews do not feature in this diagram. In the 
discussion in 4.2, relevant quotes will be drawn out of the data that depict the interconnection 










Figure 5: Farmers’ engagement with nexus resources 
Although many different resources were mentioned in the interviews as seen in Figure 5, it was 
captured in the follow up survey that the dependency on water is the most critical resource on 
which farming decisions are made within the Bergrivier Municipality (figure 6).  The follow up survey 
confirmed this with 17 out of 18 participants agreeing with the statement. 
Food 







Figure 6: Dependence on water as most critical resource (based on follow up survey with 18 participants) 
4.2. Engaging with nexus resources 
Through the interviews it was evident that resource management is a priority for farmers. This is 
illustrated by Devaal who said: “Ninety percent of your job as a farmer is to have all your resources 
in a straight line, otherwise you can’t farm” (De Vaal, Wheat, personal communication, November 
2014). Access to resources was recognised as building resilience, and resilience was seen as 
especially vital within the wheat lands which were described as “an unforgiving landscape” (Scholtz, 
Wheat, personal communication, November 2014). There was strong recognition of the farmers’ 
dependence on the environment for a variety of ecological services, highlighting the need for the 
resilience thinking (Biggs and Schoon, 2014).  
From Figure 5, it is evident from the large circle that water was the most referred-to resource. The 
intensity of water dependence was higher for farmers on intensive agricultural land, where they 
relied on irrigation for citrus, flowers and potatoes. Although the wheat farmers, or extensive farms, 
are still reliant on rainfall and ground water, water was not the main focus in their interviews. This 
may have been as a result of the time of year (mid-summer) when it is dry and the wheat fields are 
barren, meaning that there was no pressure on water resources for irrigation at that time. Small 
scale farmers also acknowledged the importance of water but not with the same concern as 
intensive commercial farmers. Despite the fact that the interview process tried to enable equal 


























5). This was supported by the follow-up survey (Figure 6), where people strongly agreed that water 
is the most critical resource in relation to which farming decisions are made within the Bergrivier 
Municipality. This particular focus on water can be understood in terms of the Bergrivier region 
being a water-scarce area, and because farmers recognise water as the limiting resource for 
agriculture and affects other resources (figure 4) (Archer et al., 2009).  
It is the water that is stipulating the land use practice, what happens to the biodiversity, how 
much energy is being used. Water is massive and it will stay like this. (Smit, Moutonshoek, 
personal communication, November 2014) 
What can also be seen in Figure 5 is that soil and land play a particularly important role for wheat 
and citrus farmers, as well as for the farmers growing potatoes in Moutonshoek valley. There was no 
significant acknowledgement of soil by small scale farmers or people in authority positions. The 
energy usage on the farms seemed to be predominantly electricity usage rather than fuel for 
equipment and was particularly important for the Piket-bo-berg farmers as well as within 
Moutonshoek – being two areas of intensive agriculture. These two groups of farmers are 
particularly reliant on energy for irrigation, as well as to run the packing sheds for potatoes and 
citrus. This is captured by Eigelaar, a Piket-bo-berg citrus farmer, “We are driven by electricity, we 
pump with electricity and we pack with electricity, so it is really a key factor in how this farm 
operates” (Eigelaar, Piket-bo-berg, personal communication, November 2014). These farmers were 
found to be very vulnerable to the recent and ongoing load shedding, and were actively looking for 
alternative energy sources. The interconnection of the nexus system could be seen through the 
dependence on electricity to pump water for the irrigation on these intensive farms (figure 4). 
Food was an outlier in terms of farmers’ perceptions of FEWLB nexus resources and as seen in figure 
4, the other resources flow towards food. Food as a resource was not well covered in the study. It 
often led to confusion because it is not a natural resource but rather an output from many of the 
farms. The reference to food was often linked to the general food market which many of the farmers 
supplied locally, nationally or internationally. The food market plays a significant role as it ensures a 
cash turnover. It is a focus of the farmers, as many recognised the volatility of the energy and food 
markets. Greater reference was made to the food market by the intensive Piket-bo-berg, 
Moutonshoek and small scale farmers, possibly as a result of their dependence on a good cash 
turnover. Wheat farmers made little or no reference to the food component of the nexus, possibly 




As food is an output of the farms, and ensures the best possible capital turnover, there was concern 
as to how the other resources influenced the quantity and quality of the produce. To highlight the 
role of other resources, the example of biodiversity is used (figure 4). To achieve the best price, the 
farmers need the best quality. Where there is good biodiversity in the soil it ensures the produce will 
be of a better quality due to the development of natural resilience.  
The biodiversity you get above the soil is the same as what you get beneath the soil, I want 
to keep that biodiversity and it keeps your soil healthy. Your product has a longer life and 
the quality is better (Vlok, Moutonshoek, personal communication, November 2014) 
There is a high dependence on the nexus resources to produce quality produce. Unfortunately as the 
input costs increase – without an equal increase in income in the market – the natural resource 
buffer will be over-exploited. This is reflected in the words of Duncan, “Biodiversity is what will take 
the knock as the more marginal farmers will not be able to afford it” (Duncan, Bo-piket-berg, 
personal communication, November 2014). Finances, as an external influence plays a central role in 
how these nexus resources are managed. According to Smit, “Conservation is a luxury and it only 
starts after breakfast. If you don’t have any money, you won’t do any conservation.” (Smit, Western 
Cape Department of Agriculture, personal communication, November 2014). This finding is 
supported in other research studies where the farmers have recognised that humans interact closely 
with the biosphere (De Villiers et al., 2014; Simonsen et al. 2013; Walker and Salt, 2012). The 
interconnection between input costs and resource degradation is impacting on the resilience of the 
nexus system and the ability to achieve sustainability. This highlights the need to shift away from silo 
thinking towards a more holistic management approach (Ringler et al., 2013).  
 
The resource that was mentioned and acknowledged the least was biodiversity. Biodiversity was 
often paired with other resources such as land/soil, and was also referred to with regard to visual 
aesthetics and the role this plays for tourism. Tourism has been recognised as a growing industry in 
the Bergrivier Municipality and there is a drive to conserve natural areas (Bergrivier Municipality, 
2014b). An example of this is the conservation and management of freshwater aquatic biodiversity 
in the Berg River Estuary, to ensure river health as well as to promote it as a tourist attraction 
(Bergrivier Municipality, 2014b).  
What is evident in Figure 5 is that, generally speaking, farmers in Moutonshoek and Piket-bo-berg 
(being the more intensive agricultural areas) consciously engaged with most of the resources and 
had a fairly holistic view involving three or more resources each (figure 5). They often recognised the 
interconnections among the various resources, and recognised the connectivity within the nexus 
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system (Figure 4). This was encouraging, as all the people interviewed had very little knowledge of 
the FEWLB nexus framework before the interview. The wheat farmers showed good awareness of a 
selection of resources but did not expand their thinking over the entire range of FEWLB nexus 
resources. This could be as a result of the farming practice being extensive rather than intensive. In 
this research it is interesting to note that although the FEWLB nexus is used as a holistic framework 
that combines food, energy, water, land and biodiversity, it is often difficult to take all these 
resources into consideration at one time and there will be certain resources that are more dominant 




Chapter 5: Farmers’ understanding of how resources are governed  
This chapter looks into the network of actors involved in governing resources. A Sociogram is used to 
depict the connected network of actors in resource management from the farmers’ perspective. This 
chapter addresses the surrounding support for resource management experienced by the famer. 
5.1 Network of actors involved in resource governance in Bergrivier Municipality 
A sociogram (figure 7) depicts farmers’ understanding of actor networks related to nexus resources, 
focussing on forums and organisations. Forums provide an important opportunity for local 
organisations to communicate, learn from one another, identify what projects others are involved in, 
and, as a result, discover where they can support one another (Waddell and Brown 1997). Forums 
provide opportunities to combine knowledge and effort, avoid duplication, streamline funding and 
enable more effective outcomes (Haiden, 2014). There are many forums in the Bergrivier Municipal 
area and this study focuses on four of those with acknowledgement by the farmers to the Water 
user association and Working on fire. 
 The arrows depict interaction between actors and the thickness of the arrow depicts strength of this 
flow according to the farmers’ perceptions. The blue represent different tiers of government actors, 
from national governance down to local municipality. At each of these levels there are certain 
departments, organizations and forums. Each level has a different colour code relating to the 
position they occupy.  
 The yellow depict the local level access points such as forums, where farmers are able to 
voice their opinions and concerns about resource management. These forums are important 
for holistic resource management as they bring individuals into a group.  
 The orange depict the organisations that fall in the Western Cape Provincial Government 
and Municipal sphere  
 The red depict the sphere of the National and Provincial Government.  
 The green represents the farmers as they are separate from the tiers of government but are 




























Figure 7: Sociogram depicting organizations relevant to resource management across scales from local (yellow), 









































5.2. Resource management network within the Bergrivier Municipality 
It is important to take into account that there is no official legal mandate for the involvement of the 
municipality in resource management. When financial resources are limited, the functions for which 
the municipality is legally responsible must take priority. The roles and responsibilities of the 
municipality are allocated by national government. There has been a recent shift towards 
environmental awareness as the National Development Plan has recently recognised the importance 
of the ecological infrastructure (Strategic Integrated Project 19), and the mandate for better 
resource management at the local level should follow suit. The municipality is granted some 
independence through the Land Tax of 1998 which gave Local Government a new revenue source 
through the inclusion of land owners outside of the urban edge. The reason for this was to enhance 
accountability and good governance at the local level of government, and to allow for revenue 
transfer from central government to municipalities (KATZ Commission, 1998). This was under 
scrutiny through the court case of JJ Liebenberg and other rural landowners v Bergrivier Municipality 
discussed in more detail in section 6.3.3. The problem was found to be that the farmers feel they do 
not benefit from their financial contributions to the municipality. 
The Bergrivier Municipality, has expressed an interest in being involved in building resilience through 
the Integrated Development Plan (IDP) and has recognised the importance of the agricultural sector 
in this regard (Bergrivier Municipality, 2014b). With this in mind it is important to understand the 
current governance of the resource management network and the weaknesses which can be 
addressed currently at the local level. 
The municipal IDP process is a mechanism through which a series of forums are hosted throughout 
the year. The municipality is required to consult the local community on its needs and development 
priorities in order to help shape the objectives of the IDP. It was found by Haiden (2014) that the 
effectiveness of these forums relies on the attendance of, as well as discussions between, multiple 
stakeholders. It is, therefore, unfortunate that there was limited representation of the many actors 
involved in supporting the environment in the 2014 Bergrivier IDP meeting. This seemed to impact 
on the focus of the IDP, and, as described by Hoffman: 
It was a little bit sobering that the conservation issues that I understand, didn’t emerge as 
critical issues for the municipality. For me the environmental content was surprising as the 
environmental focus at the municipality level is not the veldt or conservation, it’s not 
protected areas but is dominated primarily by land fill sites, living conditions, and about 
composting. For me, the environment is nature and conservation, and if there is an 
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environmental sector that is what they should surround themselves with. (personal 
communication, IDP meeting overview, 2014)  
It appears that this was a missed opportunity to demonstrate to stakeholders the concern that the 
municipality has for the environment, and the progress the municipality has made, especially in 
terms of the Environmental Base Adaptation for Climate Change. There was no representation of the 
farmers, or from the farming forums, to guide possible interventions, although it was noted that the 
relationship between the farmers and the municipality is not easily managed.  
It may not be a mandate, but it is important for the municipality to increase communication, be 
aware of projects and learn where support is needed within the municipal boundaries. Forums offer 
this opportunity but from the interviews it was clear that there is little engagement from the local 
level forums with the municipality. Both The Verlorenvlei Estuary Management Forum and the 
Sandveld Bewaringskomitee Vergadering have expressed their many attempts at including the 
Bergrivier Municipality in local level involvement as forum representatives said that they actively try 
to engage the municipality, but to little effect.  
 
You can ask what does this committee do to involve Bergrivier Municipality, and what does 
the Verlorenvlei committee do to trust that they are invited to each and every meeting, they 
just don’t show up. Each one of them are invited religiously, and quite a wide band in each 
municipality different kinds of people. (Group communication, Sandveld Bewaringskomitee 
Vergadering, February 2015) 
Both forums shared the opinion that municipal engagement is “weak” and focused on the urban 
edge. This opinion was backed up by Sandveld Potato Growers Association (SAKO) and Right Rooibos 
(Haiden, 2014). Cape Nature also emphasised that “the support of the local authority is said to make 
it a lot easier to implement these kinds of initiatives,” highlighting the importance of the 
municipality as a facilitator and power for decision making (Haiden, 2014).  
It is of concern that there are so few links from the forums to the municipality (see Figure 7). The 
only links are to the IDP meeting, which has no links directly to the farmers. The link between the 
Bergrivier Municipality and the Berg Estuary Management Forum is in one direction as the 
municipality was only as a participant with limited interaction. The one link that was recognised by 
both farmers and the municipality was through Working on Fire (WoF), although this relationship is 
strained as there seem to be communication problems related to recent billing regulations. An 
interesting point was made in the Moutonshoek valley where farmers considered putting their own 
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water association in place. They believed this would “have the same power as a government 
institution and we are able to have the same inputs and power as the municipality” (L.Smit, 
Moutonshoek, personal communication, November 2014). This initiative by the farmers has the 
intention of bypassing the municipality and becoming a coordinated voice for the valley. To note, 
there was strong coordination amongst the Moutonshoek farmers. This was generated through the 
effective leadership of Jocubus Smit and others in the valley. Their determination is largely as a 
result of up to seven generations of water shortages, as well as the threat of prospecting by Bongani 
Minerals for Tungsten. It is interesting to note that although the Bergrivier Municipality is opposed 
to this mining initiative, the farmers do not feel secure enough to rely on the municipal efforts. 
Figure 7 shows the poor network connections for holistic resource management between the 
municipality and the farmers. In terms of applying the nexus approach, this calls for governance that 
is reliant on an integrated approach to policy, planning, management, development and institutional 
capacity building(Von Bormann and Gulati, 2014). In Figure 7, it is evident that this connectivity is 
not strong for municipal engagement in nexus resource management. This is supported by Hoff 
(2011), as he acknowledges the lack of strong regional institutions for integrated management and 
governance across the nexus. It is important to recognise these weaknesses to progress forward, as 
highlighted by Ziervogel and Parnell (2014). The municipality has an important role to play in the 
micro scale, as well as in multi-level governance, because of their link to the local and national scale. 
The municipality has the opportunity to play a constructive role in holistic resource management. It 
is important to note that municipal scale resource management requires a major effort in collective 
action involving players from a range of different perspectives (Wyborn and Bixler, 2013). This 
project takes into consideration the contribution of the agricultural sector and the municipality, but 





Chapter 6: Barriers farmers face in accessing support 
The third research objective requires an examination of the barriers farmers face in accessing 
support for resource management from the Bergrivier Municipality. Barriers for both the farmer and 
the municipality will be discussed. Faysse et al.’s (2014) three characteristics of weak governance, 
will supply a useful analytical framework for exploring the problem of weak governance related to 
the role of the Bergrivier Municipality in supporting nexus thinking at the local level. Through this 
section, this research is contributing to the literature on social-ecological governance, because in the 
past research has focused on single issues or resources, rather than across the multiple  resources 
conceptualised by the nexus (Folke et al. 2005).  
6.1 Barriers for farmer engagement with Municipality 
This section is about barriers farmers face when engaging with the municipality. Figure 8 shows the 
emerging barriers that farmers faced in interacting with the municipality. If only the strongly agreed 
to barriers are taken into consideration, it is evident that the farmers saw accountability and 
transparency as the most noteworthy barriers. A rating system is used where 3 is allocated to 
strongly agreed, 2 allocated to agree, and 1 is for disagree and is subtracted from the total sum of 
strongly agree and agree, it is evident that lacking transparency is still the strongest with a rating of 
44 and the urban focus is the next significant barrier at 41. Then missing capacity at 40, lacking trust 
has a rating of 39, poor communication is at 36 and lacking leadership is on 35. 
Barriers Strongly agree Agree Disagree 
Urban focus 8 9 1 
Missing capacity 8 9 2 
Lacking Leadership 4 12 1 
Lacking Accountability 10 6 1 
Lacking Trust 6 11 1 
Lacking Transparency 11 6 1 
Poor communication 6 10 2 
Table 2: Barriers for municipal engagement with the farmer  
6.2 Barriers for farmers’ engagement in holistic resource management 
Table 2 shows the barriers the municipality may experience when dealing with the farmers as 
described from a farmer’s perspective. If the same rating technique is used as in 6.1 it is evident that 
the farmers are strongly independent from the municipality with a rating of 34. The perception that 
the farming community can be a difficult community to integrate into from an outside perspective 
was acknowledged with a rating of 25 and the perception that accepting change has been difficult 
for farmers was acknowledged with a rate of 18. 
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Barriers Strongly agree Agree Disagree 
Independence 7 8 3 
Approachability 3 10 4 
Accepting Change 4 7 8 
Table 3: Barriers for farmer engagement in holistic resource management 
6.3 Barriers between municipality and farmer  
The Bergrivier Municipality has demonstrated itself to be a forward thinking and proactive governing 
body that is beginning to recognize the importance of the environment and off reserve conservation 
through private land owners (ICLEI, 2010). This has been seen in the Bergrivier’s recognition of the 
importance of environmental management and the recent inclusion and provisions for this in the 
municipal structure. The Bergrivier has recognised that upwards of 80% of national biodiversity 
occurs on private property, and has highlighted the importance of including private land owners 
within the environmental management framework (ICLEI, 2010). It is evident that the network 
structure (figure 7) perceived by the farmers interviewed is not offering any link from the 
municipality to the farmers and thus making it difficult for the municipality to know how to support 
resource management through a key sector being agriculture. This section looks to address the 
current barriers farmers face in accessing support for resource management from Bergrivier 
Municipality by identifying the social-ecological systems characteristics for weak governance. The 
only way to enable the municipality the opportunity to be more involved in resilience building in the 
agricultural sector is by identifying the barriers that currently impact on this relationship. 
Faysse et al. (2013) acknowledge that strong governance of social-ecological systems is essential for 
resource management and for building resilience. Weak interaction among actors will lead to weak 
governance. In line with evidence supplied by Faysse (2013), these weak relations lead to poor 
management of resources and are often found to stem from one or more of the following 
characteristics of social-ecological systems: 
  1) The actors’ limited capacity to interact with others. This was found between farmers and the 
municipality, where the municipality’s tendency to limit its attention to the urban areas is a 
contributing factor.  
2a) The actors’ limited interest in being involved in the management of the social-ecological systems, 
such as the municipality’s lack of involvement in agricultural forums as well as the farmers’ 
independence. 
2b) Limited trust between the actors concerned. This was significant between the farmers and the 
municipality at the local level. 
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3) Difficult and costly implementation of direct control of natural resource use (Faysse et al., 2013). 
This third factor was viewed differently by the farmers and municipality, but played an important 
role and will be discussed further in chapter 7 
Faysse et al. (2014) use these characteristics in relation to natural resource use but this project will 
apply them to the nexus resources and the governance between the municipality and the farmers.  
6.3.1 The urban/rural divide 
In the interviews the municipality was described by farmers as “not having the capacity to provide 
any benefits to the farmer as they are limited to the urban edge” (Coetzee, Wheat, personal 
communication, November 2014). This relates to the first social-ecological characteristic for weak 
governance in resource management, as the municipality has limited capacity to interact with others 
beyond the urban edge. The majority of the interviewees agreed with the finding that significant 
engagement from the Bergrivier Municipality stops at the urban edge, and this was supported in the 
follow-up survey (Figure 8). The results from the follow-up survey did acknowledge the 
municipality’s recent attempts to move out of this urban classification. It was not explained as to 
how the municipality would do this.   
The second characteristic of social-ecological systems – the actors’ limited interest – was 
acknowledged in many of the interviews, but highlighted here by Jan Smit who stated that “a lot of 
the departments have capacity but not a lot of them find their way into the rural areas” (Smit, 
Department of Agriculture, personal communication, November 2014). The significance of this 
divide is that it impinges on the Municipality’s ability to support resilience-building through resource 
management. 
The above suggests that there is a divide in the Bergrivier Municipality between the governing of the 
urban and the rural areas, although there are mixed perceptions as to why this is so.  
There were two explanations for the cause of inadequate attention being paid to farming 
communities by the municipality. The first is that this divide is as a result of a lack of capacity within 
the municipal support system for resource management. Similar findings are presented in Brown et 
al. (2012), as well in Fleeger and Becker (2008), where the municipality’s capacity and human 
resources are stretched too far to adequately engage with resource management. A reason for this 
may have been the shift from Transitional Local Councils (TLCs) and Transitional Representative 
Councils (TRepCs) to district municipalities in 2000 (Franzsen, 2000). This expanded the metropolitan 
focus to include the rural as well as urban areas. The second explanation for the urban/rural divide is 
related to service delivery to different voting constituencies. The urban area lends itself to a higher 
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voter density and therefore attracts better service delivery, as found by Pasquini and Shearing 
(2014). Both perceptions will be discussed in depth through a and b. 
a. Need for local level access 
There was reference made within the interviews to the lack of support for resource management 
provided through national government infrastructure, with the exception of the Department of 
Water and Forestry (DWAF). This can be seen in Figure 7, where the arrow only points towards the 
DWAF. One of the main issues arising through the interviews was the need for local level support for 
resource management which lies as a national mandate. Smit recognises the problem as being that 
“there are too many bureaucrats at desks and not in the field” (Smit, Western Cape Department of 
Agriculture, personal communication, November 2014).This can be understood as there being not 
enough engagement on the local level, and this is affecting the local level coordination and 
integration of resource management. This opens an opportunity for the municipality, in that they 
could fill the gap between the national government and the farmers. The Bergrivier Municipality has 
recognised the importance of the agricultural sector and of generating resilience, but due to a recent 
introduction of an environmental management sector and an unspecified mandate, they lack the 
capacity through financial and human resources to adequately engage.   
The interviews showed that the farmers expected more input from the local level and expected the 
municipality to be involved and at least attend the forums. The follow-up interviews also revealed 
that the Bergrivier Municipality did not engage enough with other state departments, and displayed 
a lack of interest in the Verlorenvlei Estuary Forum and Sandveld Bewaringskomitee Vergadering 
(Figure 7) (F. Steyn, Western Cape Department of Agriculture, personal communication, February 
2015). As discussed in 5.2, the lack of engagement by the municipality was indicated by the group 
feedback from the Sandveld Bewaringskomitee Vergadering in December 2015, where (using the 
example of the Verlorenvlei) it was described how the Bergrivier Municipality is not present at the 
local level. 
It is well understood that support needs to filter down within the hierarchy of government and it is 
essential that there is an interest to participate by the municipality, as highlighted by Faysse et al. 
(2013). A reason given for this lack of engagement is that municipal financial and human resources 
are being stretched too far. There has only recently been an appointed environmental officer in the 
Bergrivier Municipality, and it was said by Booyes that often he/she carries the responsibility of 
other departments as well (Bergrivier Municipality, personal communication, February 2015). As 
discussed later, municipal departments were also seen to operate like ‘islands’ within the 
municipality, as there is no adequate integration of environmental issues among departments within 
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the municipality, and there is little engagement with environmental issues outside of the urban edge 
(Wessels and Malherbe, Cape Nature, personal communication, November 2014). The municipality 
is showing a willingness to transform, but it is evident through the IDP meeting, as well as in other 
observations, that there is uncertainty and difficulty in carrying this out. 
b. The municipal political system 
The urban/rural divide can be seen when we examine municipal political system of voting as 
indicated in Figure 8. According to Cape Nature:  
“As long as the people sitting in the town are happy then their (municipality) work is done, 
as the voter density is so much larger within the town, even though the economic clout is 
happening outside of their urban boundary. It is where their focus is and they have not been 
able to prove themselves outside of their urban area” (Wessels and Malherbe, personal 
communication, November 2014).  
This issue raises other themes such as trust and consistency.  A lack of trust seems to be the 
foundation for a dysfunctional relationship between the municipality and the farmers. This was 
made evident in the follow-up survey (Figure 8). The lack of trust relates to political issues. The 
farmers see a lack of consistency, as the short term political goals of the municipality do not lend 
themselves to effective and efficient resource management. Mouton said that he would “rather not 
have the municipality involved (in resource management) as they are politicians” (Mouton, Wheat, 
personal communication, November 2014). Municipal officials are associated with politicians and 
promoting their political position rather than benefitting the people. This may be as a result of the 
recent 2011 shift in elected party leadership in the local government, and the need for the 
municipality to stabilise their position.  
Consistency within the political system seems to be a significant barrier within the farmer and 
municipal relationship, as the “turnover is too quick and there is no continuity within the 
municipality that the farmers might have lost trust” (Bryant, Piket-bo-berg, personal communication, 
November 2014). This was further addressed by Bryant when describing how an idea may be driven 
forward by a particular person in the municipality but as soon as they are gone, the idea fizzles out 
(Bryant, Piket-bo-berg, personal communication, November 2014). Pasquini and Shearing recognised 
the problems of the short-term cycles of elected government due to the short time scale and the 
need for demonstrable results.  Through this, Pasquini and Shearing (2014) found that short-term 
time scales are unlikely to favour the achievement of environmentally sustainable development of 
long term resource management. 
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6.3.2 Lack of leadership 
Leadership is a theme which crosses vertical and horizontal scales of governance, as recognised by 
Eigelaar: “We are not an island, we are part of the municipality, part of the province and part of the 
country, and if leadership cannot get their acts together then we are at the mercy of all that” 
(Eigelaar, Piket-bo-berg, personal communication, November 2014). This highlights the need for 
interconnection and communication throughout. A feeling of a lack of leadership being displayed by 
the municipality was supported by the majority of responses in the follow-up survey (Figure 8).  
Leadership filters into themes of accountability and trust. It was agreed that the municipality does 
not seem to be accountable and take responsibility. This has led to the loss of trust between 
Bergrivier Municipality and other actors, due to the blame getting shifted around. This was 
expanded on by Bryant: 
Accountability is not there, you don’t know who is accountable. It almost seems that there 
are so many facets within the municipality and the blame is just getting shifted around. 
Nobody is standing accountable. All the farmers are so independent and they have realised 
that they are on their own (Bryant, Piket-bo-berg, personal communication, November 
2014). 
Wyborn and Bixler (2013) argue that credible, stable and inclusive governance requires strong 
foundations of legitimacy and accountability. An important aspect was put forward by Vlok in saying 
that, “the thing is to lead by example, that is the only way you can change people’s mindsets, you 
must practice what you preach, you must show people, and show that it works” (Vlok, 
Moutonshoek, personal communication, November 2014). This touches on other themes such as 
communication, which will be discussed in the next section. 
6.3.3 Lack of transparency and communication 
Poor communication seems to underlie many of the barriers, and in the case of transparency, the 
municipality did not seem to adequately communicate what the rates and taxes are used for, and 
where. This was also found to be the case in gathering data for this project and establishing the rates 
and taxes for the Bergrivier Municipality. “It’s a long process to get through and find out where rates 
and taxes are going. They don’t respond at all” (Delle Roux, Small scale, personal communication, 
November 2014). This lack of communication has led to feelings of mistrust, as the farmers do not 
know or see where the funds are going. This is highlighted by the acknowledgement of farmers 
feeling like ‘cash cows’ for the municipality (Liebenberg, Wheat, personal communication, 
November 2014). Feeling like a ‘cash cow’ was common among the farmers, and was supported by 
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responses to the follow-up survey. As Duncan said, “the municipality is starting to charge you for a 
lot of things and I am sure they do good work in the background but one doesn’t always see it” 
(Duncan, Piket-bo-berg, personal communication, November 2014). Through the follow-up survey 
(Figure 8) it was agreed that transparency of the municipality is an issue, as it is unclear where rates 
and taxes go, and this has led to frustrations, hindering the possibilities of a trustful relationship. 
These are the foundations on which an integrated and coordinated relationship needs to be built on 
for holistic resource management. 
It was evident that the issue of rates and taxes implemented after the introduction of the Land Tax 
of 1998, as well as the transition from Transitional Local Councils (TLCs) and Transitional 
Representative Councils (TRepCs) to district municipalities in 2000,has been a sensitive topic, fuelled 
by many emotions due to the recent court case of JJ Liebenberg. The Constitutional Court dismissed 
the application of JJ Liebenberg and other rural landowners who contended that certain municipal 
rates and levies, imposed by the Bergrivier Municipality during the period of 2001 to 2009, were 
unlawful (Pullen, 2013). The reason was that the implications of this court ruling were seen to 
possibly have far-reaching financial consequences for other municipalities. The ruling of the 
Constitutional Court was in favour of the imposed rates and taxes of the Local Government 
Transition Act for the  2006/2007 to 2008/2009 financial years, and the court found that they 
complied with the relevant statutory requirements (Pullen, 2013). This requires landowners to 
contribute the specified rates and taxes to the municipality. The problematic issue is that the 
farmers do not see a return of benefits for these rates and taxes. The Land Tax of 1998 was to 
enhance accountability and good governance at the level of local government, and to allow for 
revenue transfer from central government to municipalities to ensure adequate local support is 
achieved. Environmental management is an area where the municipality can demonstrate their 
support for the farmer in achieving a common goal of environmental sustainability. 
The relationship between the farmers and the Bergrivier Municipality was unstable during the 2013 
court case, but there has been reference to recent improved relations as stated by Devaal: “In the 
beginning we had a lot of problems with them as the rates we pay are very high for what we receive. 
It is getting better as they are starting to listen to us” (Devaal, Wheat, personal communication, 
November 2014). This is a step in the right direction for resource management, as it was 
acknowledged how important communication is to “get all these guys talking to one another, all the 
private and government sectors communicating. All these guys have some input. If they don’t talk to 
one another then the system will collapse” (Van Wyk, Marine Ranger Berg River Estuary, personal 
45 
 
communication, November 2014). As noted by Wyborn and Bixler (2013), successful implementation 
depends on local support and thus requires communication between planning and action. 
6.3.4 Confusion in municipal role 
Fleeger and Becker (2008) recognise the need for the municipality to assume more responsibility for 
resource management at the local scale but this is not possible when actors feel uncomfortable 
allowing the municipality greater input. This was a mutual feeling amongst the farmers: 
“We decided we don’t want to get involved because they (Bergrivier Municipality) don’t 
have a track record of managing resources effectively and then we (farmers) would have to 
deal with the effects. Unless they can prove that they are capable of handling it, then we are 
not interested.” (Duncan, Piket-bo-berg, personal communication, December 2014) 
This coincides with what Fleeger and Becker (2008) found where most participants expressed a very 
low confidence in the municipality’s’ ability and commitment to adequately implement, supervise, 
and monitor projects over time.  
 The municipality’s role in the rural areas was met with a lot of uncertainty and it was expressed by 
Riette Bryant that “the community is maybe unaware of what the municipal role is” (Bryant, Piket-
bo-berg, personal communication, November 2014). This was not limited to one source and 
extended throughout the interviews. Many of the interviewees battled to understand why the 
municipality would be involved in resource management. Yet in an interview with Booyes and Du 
Toit, they were confident that the municipality could play an important role in ‘offering knowledge 
and opening gateways’ (Booyes, Bergrivier Municipality and Du Toit, Western Cape Department of 
Agriculture, personal communication, November 2014). It is evident that there is a need to define 
and clarify what the particular role is for each party and work towards a shared vision. This involves 
how they intend to collaborate as well as cooperate which is necessary for a long standing resource 
management plan such as the nexus (Wyborn and Bixler, 2013). 
6.4 Farmers’ barriers for holistic and integrated resource management 
This section addresses the barriers specific to the farmers’ engagement with holistic and integrated 
resource management. It represents a self reflection of farmers as actors in the resource 
management network and the barriers they may face.  
6.4.1 Farmers’ independence 
Farmers across the Bergrivier Municipality have expressed their independence and indicated that 
they are not interested in the municipality (Du Toit, Western Cape Department of Agriculture, 
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personal communication, November 2014). This independence was supported in the follow-up 
survey (Table 2). Independence of the farmers from the municipality opens up integration challenges 
for resource management at the municipal level, as there needs to be a willingness to collaborate 
and integrate to achieve holistic management (Ljung, 2005; Schusler et al. 2003). An imbalance is 
starting to emerge due to the dependence of the municipality on the agricultural community for 
rates and taxes. It was evident in the ruling of the Liebenberg and others v Bergrivier Municipality 
court case, that the municipality relies on the agricultural sector for a large portion of their rates and 
taxes to cover the cost of providing municipal services (Pullen, 2013). These services are focused 
primarily on service delivery within the urban boundary, and the imbalance is that the farmers have 
not found the support they feel is due to them, and are now sourcing support from the private 
sector. The farmers were found not to be very supportive of an increased municipal involvement in 
resource management as the municipality has not proven itself to the farmers in this light. As 
described by Duncan: 
We decided we don’t want to get involved because they (municipality) don’t have a track 
record of managing it effectively and then we would have to deal with the effects. Unless 
they can prove that they are capable of handling it, then we are not interested. (Piket-bo-
berg, personal communication, November 2014) 
 However, cooperation between these two actors is important for community-led development and 
for national development objectives (Pasquini and Shearing, 2014).  
6.4.2 Approachability and accepting change 
The ability of key role players to approach one other is critical in holistic resource management, 
because it is about different actors engaging with one another (De Villiers et al., 2014; Ferguson et 
al., 2013). Although farmers call for more support for resource management, it must also be 
recognised that the farming community can be difficult to engage with from an outside perspective. 
This statement was agreed to in the follow-up questionnaire (Table 2) – not everyone “‘shares the 
same perspectives and agendas” (Smit, Western Cape Department of Agriculture, personal 
communication, November 2014). In terms of approaching and connecting with the farmers, Van 
Wyk described it as being helpful that he is a white middle aged man, who is able to speak Afrikaans 
and able to integrate easier (Van Wyk, Marine Ranger, personal communication, November 2014). 
The Bergrivier Municipality is a region of strong family ties, as well as harsh farming conditions, 
which have led to tight-knit communities with a well-established method of survival. This has 
constructed the community in a particular way, as “you have to look after the people that you have 
grown up with and that live on the farm with you. New people coming into the area don’t 
understand the old ways of doing things” (Coetzee, small scale, personal communication, December 
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2014). This may lead to difficulties when engaging with certain communities, but allows for good 
insight into history surrounding resources. 
The ability of the farming community to be approached links to the concept of accepting change, 
and how at the beginning of the data analysis, I presumed that accepting change is difficult for 
farmers. This was disagreed to by the majority of the responses in the follow-up survey (Table 2). 
Smit acknowledged that “farmers aren’t against change, it is just safer to stay with something that is 
working” (Smit, Moutonshoek, personal communication, December 2014). Allowing and accepting 
change was agreed to be more a question of how much you can afford to change, and how much 
change can be afforded (Smit, Western Cape Department of Agriculture, personal communication, 
November 2014). It was acknowledged in the interviews that there are people who are open to 
change, and there are people who resist change (Vlok, Moutonshoek, personal communication, 
November 2014). An important aspect that was put forward by Bryant is that “you can only make a 
change in peoples’ minds if they trust you. When you come at them on an even playing field with the 
ability to discuss” (Bryant, Piket-bo-berg, personal communication, November 2014). This was 
reinforced by Delle Roux as she said  
I think the most important thing is for people to start a dialogue, a better communication 
and an open mindedness. There it should start to open their minds to new ideas. It has to be 
a holistic approach. You can’t just take one resource and try and solve its problems but you 
need to approach it in a bigger picture. Communication and cooperation is maybe where it 
could start. But it is a difficult situation. (Delle Roux, Small scale, personal communication, 
November 2014).  
This being said, in some of the interviews the farmers acknowledged that “a farmer is a difficult guy 
to teach if he doesn’t want to learn” (Mouton, Wheat, personal communication, November 2014). 
Holistic resource management does not depend solely on the municipality’s engagement, but 
requires active positive involvement of the farming community, for better integration and 
coordination. This may require being more open to people’s positions, and a willingness to integrate 
with other people and their ideas. 
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6.4.3 Engaging with social-ecological characteristics 
The findings were in line with Hoff (2011), in that there is a lack of strong regional institutions for 
integrated management and governance across the nexus. This is as a result of multiple 
characteristics of weak governance being present within the Bergriver Municipality (Faysse et al., 
2013).  These weak relations relate to barriers to municipal engagement for the implementation of 
holistic resource management. These barriers are summarised in Table 4 with regard to two of the 
social-ecological characteristics.  
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Chapter 7:  Factors affecting farmers implementation of the nexus  
External drivers (figure 1) are seen to be those macro drivers that influence how farmers respond to 
the nexus and manage their resources.  Many of these external drivers lie outside of the control of 
the municipality and the farmers, yet they play a vital role in the way in which resources are 
managed sustainably within the municipality. These external drivers were initially identified through 
the semi-structured survey and validated through the follow up survey. These differ to the external 
drivers established by Midgley (2014) (figure 1) and focus on factors affecting farmers 
implementation of the nexus. The external drivers are viewed in relation to the economic, social and 
environmental context in which farmers operate.  
Section 7.2.5 will examine how these drivers influence the third point for social-ecological 
characteristics for weak governance. This is important as much of the third characteristic, being 
difficult and costly implementation of direct control of resources is dependent on the external 
context, and is largely out of the actors’ control. 
7.1 Background to the impact of external drivers on the farmers 
Table 5 presents the drivers which influence farmers’ decisions in implementing resource 
management.  Table 5 shows that there is agreement among farmers that conservation is 
important but economic short-term goals have taken preference. There is also agreement 
around the economic drivers being more important than social concerns, where the farmers and 
municipality are at ‘loggerheads’ due to the different drivers behind them. As described by Booyes 
“The problem with agriculture, for example, is that there is no investment in the farm labourers kids 
and we will always be banging heads with the farmer around these social issues” (Bergrivier 
Municipality, personal communication, December 2014).  The farmers are largely driven by an 
economic frame of mind whereas the municipality prioritises social needs. This has resulted in 
conflicting views especially around labor issues.  
According to Midgley (2014), external drivers for the nexus framework in the Berg river catchment 
included the global economic crisis and the volatility of the global energy and food market.  These 
did arise in some of the interviews, as well as the role of politics in impacting on effective resource 
management and urbanization discussed in 6.3.1. There was little recognition of any impact of 
globalization and population growth among the farmers in the Bergrivier municipality but the role of 
conservation against development is an important driver. These will be addressed in 7.2 against the 
background of economic, social and environmental context. 
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External drivers Strongly agree Agree Disagree 
Conservation vs Development 4 14 0 
Economic vs Social 5 9 3 
Big Business vs Conservation 0 4 14 
Table 5: External drivers specific to the Bergrivier farmers’ understanding and implementation of the nexus framework 
7.2 Impact of external drivers on the understanding and implementation of nexus 
thinking at the local level 
This section addresses how the external drivers of the nexus framework impact on farmers’ 
implementation of the nexus. The external drivers are discussed within this broader context as Hoff 
(2011) emphasises that resources do not keep within our political boundaries, and that resource 
management needs to take external influences into consideration.  
7.2.1 Economic vs environmental 
Economic resources are a key external driver in the FEWLB nexus system, and it was clear through 
the interviews that economics are a limiting factor for the farmers, as well as for the municipality, in 
terms of resource management. Conservation and development are often found to be in 
competition with each other, as seen in Table 3, as short term economic goals have been given 
priority over conservation by the farmers.  
The farmers in Bergrivier are driven largely by the ‘economy of scale’ (Coetzee, Wheat, personal 
communication, November 2014). The economy of scale refers to the constant need to expand and 
develop in order to match the growing input costs of farming and combat the volatility of the global 
energy and food markets (Figure 1). The economy of scale influences the trade-offs between 
conservation and development at the local scale, as access to workable land is a vital resource when 
trying to expand expansive farming activity. This is described by Morton: 
There is a need to expand the area for more efficiency and the economy stipulates that you 
cannot stay small and stagnate. You have to expand your business if you want to be more 
cost effective. (Morton, Wheat, personal communication, November 2014).  
There is a conflict between economic development and the environment, as there is a need for a 
farmer to make the most out of the space he has. This may conflict with a conservation need to 
protect the natural state of the land and restrict the breakup of more veldt. This was found to be 
particularly important for the expansive wheat farmers as they feel the need to expand more 
directly than those involved in intensive agriculture. Intensive agriculture is limited not by land 
51 
 
access, but by water availability, as indicated by Frans Vlok who said, ‘there is no use in establishing 
more land because there is not enough water’ (Moutonshoek, personal communication, November 
2014). Shifting the conservation focus from land onto water highlights the range of resources that 
conservation needs to cover. This cannot be achieved through individual actors, but requires a 
holistic and integrated approach among actors.  
7.2.2 Economic vs social 
The external influence of the larger national agenda plays a role within the municipality as “it is out 
of their control (municipality) – they cannot control where they get the money from. Natural 
resources are tending to get less and less money each year and we are expected to do more” 
(Wessels and Malherbe, Cape Nature, personal communication, November 2014). As indicated in 
section 4.2, conservation is a luxury and it only starts when there are available funds. Conservation 
requires inputs such as funds for monitoring, the protection of land and the clearing of alien 
vegetation. As a result, funders hold a large amount of power as they are able to stipulate how 
projects are structured; and this is reflected in the national/municipal relationship. The municipality 
structure sits projects in accordance with the National Development Plan (NDP) to acquire more 
funding. Smit acknowledges that “the municipality is tied to the larger national agenda, with a large 
social focus” (Smit, Western Cape Department of Agriculture, personal communication, November 
2014). As the farmers are driven largely by an economic frame of mind, they give priority to the 
economic drivers with regard to resource management (Table 3). This differs from the municipality, 
which needs to take the social aspect into consideration, to gain available funding from the national 
government. The conflict between the social and economic drivers is a source of contestation, as the 
farmers and municipality are often at ‘loggerheads’ with each another (Delle Roux, Small scale, 
personal communication, November 2014). Managing the nexus resources and ensuring 
environmental sustainability is difficult and costly to implement, especially when the environment 
comes second in relation to the priority given to social and economic agendas. 
An example of this contestation can be seen with regard to the issue of labour. The issue of labour is 
large and controversial within the Bergrivier Municipality, and contributes to the contestation 
between the municipality and the farmers which affects the ability for the two to collaborate. The 
farmers feel the pressure to develop ‘economy of scale’ and to cut down on input costs. Cutting 
labour costs is a possible method for achieving this.  
Labour costs are going up and labour is becoming less needed. Mechanisation means fewer 
but skilled people, but it is a catch 22 because the more unemployed people there are in the 
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area the greater the unrest and the crime rates. (Duncan, Piket-bo-berg, personal 
communication, November 2014).  
Between 2000 and 2011, a total of 11277 jobs were lost in the agriculture, forestry and fishing sector 
which now provides jobs for only 2624 people. If the unemployment trend continues on the farms, it 
will cut a large portion of the cash flow coming in and “supporting the town through labour wages” 
(Liebenberg, Wheat, personal communication, November 2014). 
7.2.3 Social  vs environmental 
Due to the national development goals there has been a strong social focus in the municipality 
agenda, where environmental aspects are often used as the foundation for a larger social agenda.  
The natural resource scope is just used as a pack animal to drive on. The environmental 
benefits come second to social upliftment or local economic development. The clearing of 
alien vegetation is just a vehicle. In that sense funders do not realise that the natural 
resource should be the main focus of the funding rather than job creation. We find ourselves 
running around trying to count how many jobs we have created instead of doing the job 
correctly. (Wessels and Malherbe, Cape Nature, personal communication, November 2014) 
Although social and ecological drivers can go hand in hand, the municipal social driver takes priority 
over the environmental, as “in this country there is a need for development and unfortunately 
conservation and biodiversity will not win” (Smit, Western Cape Department of Agriculture, personal 
communication, November 2014). This is not to say that the social aspects should not be a focus, but 
resource management needs to be recognised as its own entity so that it can reach its full potential 
and benefit the social. The general opinion gathered over the course of the interviews was that the 
social agenda is distracting attention from the much needed conservation and ecological approach. 
7.2.4 Unstable socio-political situation and uncertainty around land tenure 
One external driver influencing farmers’ willingness to invest in resource management on farms is 
the unstable socio-political situation in the country, and the uncertainty around land tenure and the 
draft Land Security Bill 2010, which is still in progress (Page, 2015). As described by Sholtz,  
With the political instability in the country, a farmer will think twice about doing anything 
that will be an investment into the farm, because the investment into your farm is money 
that you can use potentially and part of the nest egg that is vulnerable. It is very difficult for 
farmers, it is fine for multinational corporations as they can cut their losses, but us who live 
here is a different story (Sholtz, Wheat, personal communication, November 2014). 
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This illustrates the promotion of larger scale corporate farms for better security from possible 
changes in land tenure by the government, and a movement away from individual farming. This 
uncertainty was reinforced by Dewaal, who said, 
I know I have to expand to be competitive in the future, but it is crazy to expand now and 
with the possible expropriation of land. There is no certainty where land is going or private 
enterprise is going. (Devaal, Wheat, personal communication, November 2014). 
It is evident that the current situation of socio-political instability within the country is influencing 
resource management on the local scale, against the backdrop of the re-introduction of the 
Expropriation Bill of 2015. This Bill will empower the state to take ownership and possession of 
property by notice to the owner without a prior court order confirming the validity of the 
expropriation (Jeffery, 2015). Expropriated owners are expected to accept whatever compensation is 
offered by the state. The overarching goal of this Bill is to ensure cheap and easy expropriation of 
farms, mines, and firms, which are often people’s most important assets, and which have been built 
over a life time (Jeffery, 2015). This is affecting the farmers’ sense of security and trust in local and 
national government, as seen in Moutonhoek (discussed in section 5.2.), where there is a drive for 




7.2.5 Engaging with social-ecological characteristics 
Table 6 summarizes the external drivers in relation to the social-ecological characteristics which have 
led to weak governance of nexus resources between the agricultural sector and the municipality. 
What is evident is that much of the third characteristic being difficult and costly implementation of 
direct control of resources is dependent on the external context, and is largely out of the actors’ 
control. This being said, enabling conscious decision-making which is collaborative and integrative 
can contribute to solving many of the issues of weak governance over resources.   
Actors 3a)Difficult implementation of direct control of nexus 
resource use 
3b)Costly implementation of 




 Larger national agenda - environment comes 
third against priorities of social and economic 
agendas  
 National mandate is needing to catch up with 
the nineteenth Strategic Integrated Plan (SIP 
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 Environment comes third against priorities of 
social and economic agendas 
 The distraction of the social agenda 
 Funding is not going 
towards natural 
resources yet expected 
to do more 
Agricultural 
Sector 
 Environment comes third  against priorities 
of social and economic agendas 
 In pursuit of the economy of scale 
 Success of the farmer is linked to access to 
land and available water resources  
 The socio-political factor through Land 
Tenure Security Bill. 
 Increased focus on the 
economic aspect 
impinges on the natural 
resources 




Chapter 8: Conclusion 
In conclusion what is evident is that the farmers’ engagement with the nexus framework system 
depends largely on the scale of agriculture they are undertaking, as well as whether this is intensive 
or extensive farming. Figures 4 and 5 show that many farmers implement nexus thinking in terms of 
holistic resource management, as adequate resource management influences their ability to run 
productive profitable farms. Water is the resource which drives many of the agricultural decisions, 
but there was recognition of the many important links between different resources and how these 
support one another. Although the farmers had no prior exposure to nexus thinking, it can be 
concluded that their understanding, awareness and implementation of holistic resource 
management is good. 
Cape Nature reinforced the importance of the involvement of the local government as a facilitator, 
and as having power necessary for decision making. The local municipality should theoretically have 
access to significant technical support, as well as support from the majority of the community. This 
should provide an adequate basis for resource management implementation (Fleeger and Becker, 
2008). Yet through figure 7 it is evident that the Bergrivier Municipality is not well situated in the 
actors’ network for resource management and lacks engagement at the local level.  The municipality 
was described as having weak connectivity to farmers at the local level, as well as weak links through 
vertical channels to other levels of government. Similar findings emerged in around the Syr Darya 
River, looking at nexus across transboundary river basins for agricultural production where Hoff 
(2011) suggests that there is a lack of strong regional institutions for integrated management and 
governance across the nexus. The Bergrivier municipality recognises the importance of including 
private land owners for effective environmental management for off reserve conservation (ICLEI, 
2010). Both the Bergrivier Municipality and the farmers collectively play an important role in the 
management of resources within the municipal boundary. They contribute to the larger scale of the 
Berg and Olifants River catchments.  
The municipality is faced with challenges such as an unspecified environmental mandate as well as 
limited allocated funds for resource management. In light of this, the Bergrivier Municipality has 
demonstrated itself to be forward thinking and a proactive governing body through a willingness to 
involve itself in resilience building and improving environmental management within the 
municipality. They have done this through recognising the need for a dedicated section or staff 
component to deal with environmental matters (ICLEI, 2010). The Bergrivier Municipality also 
contributes to a trans and interdisciplinary network comprising academics from the University of 
Cape Town, government practitioners and local community members who although focus on climate 
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change has allowed for a spectrum of academic projects around building resilience (Bergrivier 
Municipality, 2015). The municipality recognises the importance of the agricultural sector in building 
resilience but it is evident that there are barriers farmers face in accessing support for resource 
management from the Bergrivier Municipality. This study showed that better integration and 
coordination is needed between the municipality and the farmers. It is clear that the network 
structure (Figure 7), perceived by the farmers interviewed, is not offering any link from the 
municipality to the farmers. This makes it difficult for the municipality to know how to support 
resource management in collaboration with the agricultural sector. It is essential for the benefit of 
the municipality, and for better governance of resource management, for the municipality to find 
ways to integrate better in agricultural networks.  
Agricultural resource management in the Bergrivier Municipality was found to have multiple 
characteristics of weak governance, ranging from barriers for the municipality and barriers for the 
farmer, as well as influences from and external drivers.  The findings highlighted that the 
municipality might want to reconsider how they engage with the agricultural sector to achieve 
greater collaboration and communication. Armitage et al. (2009) recognise that successful 
collaboration depends on trust and tight social networks built through personal relations. From the 
above discussion, it is evident that the lack of trust between the agricultural sector and the 
municipality is a limiting factor for the Bergrivier Municipality. It is much easier to grow trust through 
face-to-face interaction at the local level, and the municipality needs to recognise the value of this. 
As stressed by Wyborn and Bixler (2013), the interaction within an extended network is foundational 
to successful social and ecological outcomes.  
It is necessary to define and clarify the role of the municipality in supporting resource management. 
This is important for ensuring that the resources are managed in a more effective manner, and also 
for developing transparency and accountability (Fleeger and Becker, 2008). As discussed in section 
6.3.3, lack of transparency and accountability is a weakness within the Bergrivier Municipality, and 
has led to limited trust between the actors. The importance of a transparent system was highlighted 
by Jordan (2008), in arguing that for credible, stable and inclusive governance there are strong 
requirements for sturdy foundations of legitimacy and accountability. 
The governance of agricultural resource management by the municipality and the farmers was set 
against the backdrop of the external drivers within the nexus framework. These were found to have 
a large influence on the farmers’ understanding and implementation of nexus thinking, in relation to 
municipal support for resource management. The project tried to address the external economic, 
social and environmental drivers, in order to capture a holistic perspective of the nexus system. It 
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was found that the national social mandate significantly influences the ability of the Bergrivier 
Municipality to provide adequate local support directly for resource management. The challenge of 
achieving the national mandate must be set against the influence of the external drivers, which 
differ from the external drivers found by Midgley (2014) at the catchment scale and focused on 
global drivers. It was found that the farmers were more focused on the local scale influences, which 
often did not exceed the national scale.  
There is clearly a fragmented relationship between the municipality and the agricultural sector, 
which impacts on the ability to adequately plan and manage for the nexus and for the national goal 
of achieving a green economy. There are shared responsibilities and clear overlapping interests 
between the farmers and the municipality, but due to a lack of collaboration and weak governance, 
the relationship between the farmers and the municipality has been a source of confusion and 
frustration for both parties involved. 
Qualitative methods were used in this study which meant the focus was on depth of individual 
experiences rather than trying to get a representative sample of all farmers in the municipality. The 
interviews with the municipality were limited by the lack of people working in the environmental 
sector, as well as time constraints. A positive aspect to the study is that the samples were 
geographically well spaced within the Bergrivier Municipality.  
This research allows for a local perspective of nexus thinking. As described by Ringler, et al. (2013) 
comprehensive multi-level assessment of existing institutional arrangements are needed to identify 
common factors that enable integrated management approaches at global, regional, national, sub-
national and local level. Addressing the local level is as important as addressing the global. This study 
only addressed a small portion of the actors involved in nexus thinking at the local scale and future 
research could expand the diversity of actors interviewed. 
As this study has shown that there is a imbalance of resource representation as water and land are 
more dominant in the farmers thinking showing that the nexus is not traded off equally. There is a 
need to ensure a mechanism of monitoring an effective trade-off between the resources, ensuring 
continual sustainability. The role of policy is important as natural resources become scarcer, how 
land and water rights are allocated, and who will receive or be bypassed access to these rights will 
have social and economic affects (Ringler et al., 2013). To enable effective trade-off, it is essential 
that ‘silo’ thinking and vested interests are abandoned. Creating greater awareness either through 
research or through policy can contribute to greater collaboration among actors and ensure 
effective resource management.  
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What was evident in the study is that managing resources involves the management of people as 
well as ensuring the environment is taken into consideration. I recommend that the Bergrivier 
Municipality establish an active environmental sector with the capacity to partake in the local 
agricultural forums in an attempt to bridge the gap between the municipality and the farmers. Both 
parties can contribute to better management of resources with greater access to appropriate policy 
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9.2. Appendix 2: Semi-structured Interview 
Section 1  
Unpacking the nexus 
1. How does your agricultural business depend (either directly or indirectly) on natural 
resources within the Bergrivier Municipality? 
2. Do you think a holistic way of managing resources is important? 
3. In the box below please indicate using high/medium/low the level of influence you, as an 
agriculturalist can exert over the particular resource 
 Level of control 
over resource 
Level of engagement 
with resource 
Level of impact on 
resource 
1. Water     
2. Energy     
3. Food     
4. Land     
5. Biodiversity    
 
4. How does agriculture impact on FWEBL nexus resource? (i.e. are you central/peripheral to 
its management/ resource use)?  
5. Have you consciously/unconsciously managed resources in a holistic manner in the past? If 
so, please provide an example 
6. Is it in your capacity to incorporate all pillars of the nexus (water, energy, land, food and 
biodiversity) into your local scale resource management? 
 
Section 2 
1. Which government agencies, organization or industry, in your opinion, has the largest 
influence on the System in terms of resource management? In what way/s? 
2. When looking at the larger scale, who does the responsibility for better resource 
management lie with?  
-do you see it as an individual problem for each sector or the need for cross sector 
integration? 
3. Have you found yourself working with others/across boundaries/sectors for better 
resource management at the local scale? (reliance of neighbours or other sectors) Please 
provide example 
4. Do you experience any interdependencies (or conflict) with other sectors such as water, 
land, or biodiversity conservation as a result of a shared use of resources? 
 
- Does it influence your resource management if your neighbour is a different type of 
agriculturalist or different business model and therefore different priorities?  
 






1. a)What engagement do you currently have with the municipality that helps to manage 
resources 
b)What engagement is needed with the municipality 
-same for Province and National 
2. Do you feel supported by the local government? 
3. Are there any significant policies in place at the moment to guide resource 
management? 
4. How would you describe your relationship with the municipality over resource 
management? 
5. What are some of the challenges of integrated resource management, you face or may 
face on a local scale? 
6. What hinders communication in this area? 
7. Do you feel a sense of belonging in this community? 
 
Section 4 
1. Is the management of your agri resources driven by economic, social or economic priorities? 
Please describe 
2. How do you think climate, the economy and the socio political system will effect holistic 
resource management over the next 30 years?  
- Which do you think will be the most influential for you? 
3. With oncoming pressures on resources, do you see a need for improved holistic resource 
management? 
4. In your opinion, what are the most important points of stress to manage now and how do 
you think these should be managed?  
5. What other major constraints or uncertainties that we haven’t discussed so far do you feel 
might limit you in what you can achieve in your current and/or future operations in the 
region? 
6. Given the opportunity, would you like to be more pro active in resource management? 
7. Do you feel nexus thinking (greater holistic approach) may make a positive contribution to 
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